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VISA MARCO TRADING ICI
Type Price (1)
AC127 0.30
AC128 0.30
AC128K 0.34
AC132 0.55
AC141 0.26
AC141K 0.40
AC142 0.26
AC142K 0.48
AC151 0.45
AC152 0.45
AC176 0.28
AC176K 0.46
AC187 0.26
AC187K 0.40
AC188 0.28
AC1138K 0.40
ACY40 0.88
ADI42 1.10
AD143 1.10
AD140 0.90
AD16I 0.42
AD162 0.42
AD161/162 0.98
AF106 0.48
AFI14 2.10
AF115 2.10
AF116 2.10
AF117 2.10
AF118 0.85
AF121 0.62
AF124 0.48
AF125 0.48
AF126 0.48
AF127 0.48
AF139 0.68
AF178 0.68
AF239 0.68
AF279S 0.73
AL100 2.50
AL102 1.88
AL113 2.20
ASY80 1.75
AU110 1.40
AY102 4.32
BA102 0.34
BA1I0 0.67
BA121 0.40
BA129 0.38
BA148 0.16
BA154 0.08
BA155 0.10
8A156 0.08
BA157 0.28
BA164 0.14
BB104B 0.32
BB105B 0.30
1381050 0.48
BB1108 0.42
BC107 0.10
A or B 0.12

Type Price (£)

ABorC
BC113
BC114
BC115
BC116
BC117
BC118
BC119
BC125
BC140
BC141
BC142
BC143
BC147
AorB
BC148
AorB
BC149
BC157
BCI58
BC159
BC160
BC161
BC168B
BC169C
BC170
BC170B
BCI 71
BCI 71
A or B
BC172
AorB
BC177
BC178A
BC182
AB or C
BC182L
ABorC
BC183
ABorC
BC183L
ABorC
BC184L
ABorC
BC207
BC208
BC212
ABorC
BC212L
ABorC
BC213
A or B
BC213L
A or B
BC237
BC238
BC239C
BC251
ABorC
BC301

0.12
0.14
0.12
0.12
0.15
0.22
0.17
0.30
0.12
0.28
0.42
0.30
0.30
0.06
0.10
0.08
0.10
0.09
0.10
0.10
0.10
0.30
0.30
0.12
0.10
0.14
0.12
0.10
0.10
0.06
0.08
0.12
0.20
0.22
0.09
0.09
0.09
0.09
0.09
0.10
0.08
0.12
0.10
0.10
0.15
0.16
0.09
0.10
0.08
0.10
0.09
0.10
0.10
0.10
0.11
0.12
0.14
0.12
0.14
0.30

Type
BC302
BC303
BC307
BC308A
BC323
BC327
BC328
BC337
BC338
BC350
BC440
BC441
BC461
BC547
BC548
BC549
BC550
BC550C
BC557
BC558
BCX34
BCY70
BCY71
BCY72
BCZ10
BCZI 1
BD124P
BC130Y
BD131
BD132
BD131/132
BD135
80136
BD137
BD138
BD139
BD140
BD144
BD145
BD150A
B0159
BD160
B0165
BD175
BD182
BD183
BD184
BD201
BD202
130204
BD222
BD225
BD232
80233
BD234
BD235
BD236
BD237
BD238
BD241
B0243A

Price (f)
0.32
0.32
0.10
0.10
0.99
0.14
0.14
0.12
0.12
0.14
0.30
0.32
0.32
0.12
0.12
0.12
0.18
0.18
0.12
0.12
0.27
0.15
0.17
0.18
1.68
1.45
0.80
0.68
0.34
0.34
0.95
0.32
0.36
0.36
0.38
0.38
0.38
1.60
1.82
0.51
0.65
1.65
0.45
0.60
1.00
1.10
1.20
0.72
0.87
0.80
0.80
0.86
0.45
0.60
0.62
0.63
0.63
0.65
0.56
0.60
0.80

Type Price (£)
BD244A 0.65
B0375 0.32
80410 0.76
BD434 0.68
BD436 0.68
BD437 0.76
BD438 0.75
BD439 0.68
BD507 0.48
BD508 0.53
BD509 0.54
80510 0.48
BD5I7 0.56
BD520 0.66
BD699 1.25
80707 0.88
BDX18 2.35
BDX32 2.10
BF115 0.32
01117 0.54
BF119 0.82
BF120 0.38
BF123 0.40
BF125 0.42
BF127 0.38
BF152 0.16
BF154 0.23
BF157 0.40
8F158 0.22
BF159 0.24
BF160 0.23
BF167 0.30
BF173 0.25
BF177 0.42
BF178 0.30
BF179 0.32
BF180 0.35
BF181 0.35
BF182 0.32
BF183 0.32
131184 0.32
BF185 0.32
BF194 0.08
81195 0.10
BF196 0.10
BF197 0.10
BF198 0.14
BF199 0.16
BF200 0.26
8F222 0.48
BF224 0.20
BF224J 0.16
BF240 0.20
BF241 0.20
BF244 0.26
BF244A 0.28
BF244C 0.24
BF245A 0.28
BF254 0.15
BF256 0.40
BF257 0.32

Type Price (£)
8F258 0.30
BF259 0.32
BF262 0.30
BF263 0.30
BF270 0.30
BF271 0.26
BF273 0.18
BF274 0.32
BF323 0.92
81336 0.26
BF337 0.26
BF338 0.25
BF355 0.42
BF363 0.82
BF367 0.24
BF371 0.27
BF422 0.38
BF450 0.38
131457 0.33
BF458 0.36
BF459 0.44
BFR39 0.22
BFR40 0.22
BFR41 0.22
BFR51 0.30
BFR61 0.32
BFR62 0.28
BFR88 0.34
BFR90 1.72
BFT41 0.38
BFT43 0.38
BFW10 0.79
BFW44 0.76
BFX29 0.28
BFX30 0.30
BFX80 3.56
BFX84 0.24
BFX85 0.26
BFX86 0.26
BFX87 0.26
BFX89 0.65
BFY50 0.21
BFY51 0.21
BFY52 0.21
BFY57 0.40
BFY90 0.90
BFY9OS 1.34
BR100 0.20
BR101 0.44
BR103 0.58
BRC4443 1.76
BRY39 0.38
BRY56 0.42
BRY61 0.86
BSS17 0.56
8SS27 0.92
BSX19 0.34
BSX20 0.34
BSX59 0.62
BSX76 0.29
ST100A/02 0.94

Type Price (1)
87101/300
BT101/500
BT102/300
131102/500
BT106
BT108
BT109

1.25
1.35
1.65
1.50
1.30
1.18

BT116 1.25
BT119 3.62
BT120 3.60
BT121 3.02
81138/600 1.30
BT151/560R 0.90
BT151/300R 1.15
BTY79/400R 2.80
BU100A 2.30
BU104 2.00
BU105 1.20
BU105/02 1.56
BU108 1.50
BU124 1.75
BU126 1.25
BU133 1.80
BU204 1.35
BU205 1.30
BU206 1.70
BU208 1.55
BU208A 1.63
BU208/02 2.05
BU326S 1.75
BU407 1.65
BU4070 1.80
BUX80 3.70
BUY20 1.75
BUY69A 2.60
BUY69B 1.98
BUY101 0.48
BY118 1.10
BY122 0.68
BY126 0.12
BY127 0.10
BY133 0.16
BY135 0.25
BY164 0.44
BY179 0.66
BY182 0.87
BY184 0.40
BY187 0.72
BY189 4.75
BY198 0.44
BY199 0.47
BY206 0.24
BY207 0.24
BY210/400 0.23
01210/600 0.26
81210/800 0.30
81233 1.20
BY227 0.26
BY229 0.30
BY238 0.68
BYX10 0.24

Type Price (£)
01536/150 0.22
BYX36/600 0.28
BYX48/300 0.72
BYX49/300 0.47
BYX55/350 0.29
BYX55/600 0.33
BYX71/600 1.18
BYZ12 0.42
C106D 0.80
E1222 0.40
E5024 0.30
GET872 0.48
ICT44 0.04
ITT2002 0.11
ME0402 0.20
ME0404/2 0.24
MEU21 0.60
MJ400 1.25
MJ2955 0.90
MJ3000 1.98
MJE240 0.60
MJE340 0.54
MJE370 0.88
MJE520 0.48
MJE2955 0.99
MJ E3055 0.70
MPSLOI 0.28
0A47 0.10
0A90 0.08
0A91 0.09
0A95 0.18
OA200 0.06
0A202 0.15
0C25 2.10
0C26 1.70
0C28 1.50
0C29 2.47
0C35 1.75
0036 1.75
0C42 0.72
0C42K 1.40
0C44 0.72
0C45 0.58
0071 0.50
0072 0.52
0081 0.68
0C200 2.46
OC202 2.20
ORP12 0.85
17120088 1.50
R201013 1.52
SHG1 5 0.40
TAG1/100 1.40
TAGS/400 1.78
TIC44 0.40
TIC45 0.45
TIC46 0.48
TIC47 0.70
TIC106A 0.70
TIP30A 0.46
TIP31C 0.54

Type
TIP32
TIP32C
TIP33A
TIP34A
TIP41C
TIP42A
TIP47
TIPI10
TI P2955
TI P3055
TIS43
TIS88
TIS90
T1S91
ZTX108
ZTX109
ZTX2I2
N4001
N4003
N4004
N4006
N4007
N4148
N5400
55402
N5405
N5406
N5408
S920

2N697
2N706A
2N2904
2N2906
2N2926G
2N3053
2N3054
2N3055
2N3702
2N3704
2N3708
2N3772
2N3773
2N3904
2N3906
2N5294
2N6107
2N6126
208337
2SC1172Y
2SC1173Y
2SC1302
2SC1226
2SC1279
2SC1306
2SC1307
2SC1413A
2SC1444
2AC1449
2SC1507
2SC1678
2SCI758

Price (£) Type Price (£) Type Price (1)
0.40 2SC1909 1.20 01802 0.88
0.60 2SC1923 0.30 0186/87 0.75
0.63 2SC1945 2.88 ECC81 0.95
0.72 2SC1953 0.74 ECC82 0.65
0.46 2SC1957 0.76 ECC83 0.75
0.52 2SC1969
0.60 2002028
0.88 2SC2029
0.60 2SC2078
0.60 2SC2091
0.32 2SC2098
0.40 2SC2122A
0.25 2SC2166
0.28 25C2314
0.12 2SC2335
0.12 2SC2749
0.28 2SC2752
0.05 2SD234
0.05 2S0348
0.06 2SD986
0.07 2SK134
0.07 201035
0.05 3N126
0.12 3N211
0.15 3SK45
0.16
0.18
0.20
0.08
0.55
0.33
0.28
0.24
0.10
0.22
0.56
0.45
0.10
0.10
0.10
1.90
2.70
0.16
0.16
0.48
0.71
0.68
1.60
2.90
0.82
1.40
0.84
0.50
0.92
1.40
2.70
1.45
0.63
0.63
1.06
0.68

4x3 4 0.85
4 x 5 1.00

2t4 x 17 3.25
3 4x17

x5 1.15
3 4x17
4 4 x173/4 4.95
Pkt of 100 pins 0.50
Spot face cutter

Pin insertion to

Vero wiring pen
& spool 3.50

DIP board 3.85
Vero Strip 1.25

1.05

4.10

1.48

1.80

0.25W CARBON
LOG: 417 - 2M2
IN: 1K -2M2
32p ea 10 for £3

Any 100 for £27.50

0.73 ECC85
1.00 ECC88
1.05 ECF80
0.73 ECH8I
2.90 ECH84
3.20 ECL82
1.20 ECL86
o.ao EF80
1.50 EF86
2.70 EF183
0.30 EF184
0.34 EH90
3.30 E184
0.62 EL84
3.80 EL509
1.90 EM87
1.90 1186/87
2.52 EY500A
0.76 PCC84

PCC85
PCC89
PCC189
PCF80
PCFB6
PCF200
PCF801
PCF802
PCF806
PCL82
PCL83
PCL84 0.90
PCL86 0.98
PCL805/85 1.38
PD500 3.75
PFL200 1.35
PL33 1.50
PL36 1.45
PL81 0.85
PL82 0.75
PL83 0.65
PL84 0.75
PL95 2.00
PL504 1.20
PL508 2.40
PL509/519 5.95
PY88 1.80
PY500A 2.40
U26 1.90
UCH81 0.90
UCL82 1.70
6J5GT 1.73
GSJ7 2.20
30FL121.60

EMILEEEEZIEI
1kV1.5nF 0.18
8kV 10, 47, 82,

100, 120
150, 180
200, 220pF 0.30

270, 300pF 0.39
10kV 1nF 0.67

0.65
0.90
0.95
0.95
0.75
0.75
0.75
0.98
0.115
1.60
0.75
0.75
0.94
2.50
0.69
5.50
2.55
0.67
1.65
0.50
0.65
0.74
0.85
0.75
1.25
1.95
1.45
0.85
1.20
0.90
2.50

40001W Plastic 3V -75V 8p each 10/75p
1.3W Plastic 3V -200V 150 each 10/11.40
1.5W Flange 4.7-47V £1.26 each
25W Plastic 7.5-75V 87p each
20W Stud 7.5-75V £1.31 each

AN240P
AN21400
AN7150
CA3065
CA4031P
CA4102
CA4250
CA4400
CA4422
LC7120
LC7130
LC7137
LM38ON
LN11303N
HA1151P
MC1307P
MC1310P
MC1312P
MC1327P
MC1330P
MC1349P
MC1350P
MC1351P
MC1352P
MC1357P
MC1358P
MC1496P
ML231B
ML232B
M L237B
NE555
C-mos 555
NE556
SAA1024
SAA1025
SAS560A
SAS560S
SAS570S
SAS580
SAS590
SC9503P
SL432A
SL901B
SL91713
SL13270
SN76003N
SN76013
SN76023ND
SN76033N
SN76110N
SN76I15N
51,176131N
SN76226ND
SN76227N

3.42 SN76530P
3.88 SN76533N
2.90 SN76650N
1.75 SN76660N
2.88 SN76666N
3.30 STK015
3.50 TA7108P
3.07 TA7120P
3.07 TA7129AP
5.33 TA7130P
5.26 TA7172P
5.15 TA7193
0.80 TA7172P
2.52 TA7176
3.12 TA7202P
1.85 TA7204P
1.85 TA7205AP
2.25 TA7208P
1.25 TA7210P
0.83 TA7222P
1.85 TA7223P
1.20 TA7227P
2.50 TA7310A
1.50 TA7609P
2.88 TA7611AP
1.30 TAA263
1.15 TAA310A
2.10 TAA550
2.10 TAA570
2.30 TAA611A1 2
0.25 TAA6I1B1 2
0.88 TAA630S
0.80 TAA661B
5.35 TAA700
8.40 TAA840
2.50 TAD100
1.85 FM FILTER
1.85 TBA120A
2.85 AS, S, SA, SB
2.82 Q,T,U,U0
1.10 TBA120B
4.00 TBA231
5.20 TBA281
6.25 TBA395
1.10 TBA480Q
2.44 TBA400
1.90 TBA510
2.90 TBA510Q
2.45 TBA520/0
1.12 TBA530/Q
2.00 TBA540/Q
1.65 TBA550/Q
1.80 TBA560C
1.10 TBA560C0

1.40
1.60
1.05
0.75
0.80
6.50
3.20
3.20
3.65
1.65
1.80
5.50
1.80
5.50
4.18
1.86
1.50
3.27
8.50
1.88
3.68
5.50
1.80
4.28
2.88
2.46
2.68
0.50
1.99
3.50
2.85
3.90
1.70
2.80
3.38
2.80
1.20
1.00
1.20
1.32
1.30
1.45
2.65
1.20
1.50
2.30
2.60
2.60
1.60
1.30
1.40
1.52
1.70
1.40

TBA570
TBA641BX1
TBA673
TBA700
TBA750
TBA800
TBA810P
TBA810S
TBA820
TBA890
TBA920/Q
TBA940/2A
TBA970
TBA990
TCA160C
TCA270S
TCA27OSA
TCA800
TCA940
TDA440
TDA1002
TDA1003A
TDA1004A
TDA1006A
TDAI 035S
TDA1044
TDA1170S
TDA1190
TDA1200
TDA12700
TDA1327A
TDA1352A/B
TDA1412
TDA2032
TDA2020
TDA2030
TDA2140
TDA2521
TDA2523
TDA2530
TDA2540
TDA2541
TDA2560
TDA2571A
TDA2581
TDA2590
TDA2591
TDA2593
TDA2610
TDA2611A
TDA2641
TDA2680
TDA2690
TDA3950A/B
UPC554C
UPC557H
UPC566H
UP575C2
UPC1018C

1.50
4.50
2.40
2.85
2.80
1.60
1.10
1.20
1.60
3.88
3.00
3.05
4.05
1.88
3.90
4.00
4.02
3.10
1.90
3.80
1.90
5.50
2.90
2.40
4.50
4.30
3.00
3.50
2.98
3.70
1.63
1.56
1.20
2.80
4.60
2.78
5.90
4.10
3.50
2.70
3.80
3.80
3.50
2.50
3.20
3.20
2.98
2.98
3.20
1.94
2.90
3.40
3.50
2.60
1.32
0.90
2.95
3.20
1.10

UPC1025H
UPC1032H
UPC1156H
UPC1158H
UPC1163H
UPC1I81H
UPC185H2
UPC1212C
UPC1230H
UPC1350C
UPC13670
UPC1378H
UPC2002H

BRIDGES

2.90
0.90
4.20
0.76
0.98
1.60
3.75
1.30
3.90
3.90
2.40
4.40
2.80

1 /2A 50V 0.27
100V 0.28
200V 0.32
400V 0.40
600V 0.67
800V 0.58
2A 100V 0.52
200V 0.55
400V 0.61
600V 0.67
800V 0.70
6A 100V 0.66
200V 0.68
400V 0.74
600V 0.80
800V 0.86
10A 50V 2.20
100V 2.24
200V 2.35
400V 2.50
600V 3.50
25A 50V 2.05
100V 2.25
2001 2.40
400V 3.20
600V 3.95
MZE1211ZEUMESI
KID
60x 46 a 35mm
0-50µA
0-100µA
0-5000A
0-1mA
0-5mA
0-10mA
0-50mA
0-100mA
0-500mA
0-1A
0-2A
0-25V
0-50V AC
0-300V AC

ALL - C5.00
EACH

(4W 1 RO to 10M (E12 Range)
/2W2 R2 to 10M (E24 Range)
IW lOR to 2M2 (E12 Range)
2W 108 to 2M2 (E6 Range)

26 each 156/10.75p/100
26 moth 15p/10.75p/100
76 each 656/10.6.00/100
136 each 70p/10. 6.00/100

RESISTOR KITS
each value individually packed

pac eac va ue - to 7 r preces
1/4W pack 5 each value E12 -10R to 1M 305 pieces 2.75
1/2W pack 10 each value E12 -2R2 to 2M2730 pieces 5.25
1/2W pack 5 each value E12 -2R2 to 2M2365 pieces 3.00
1Wpack5eachvalueEI2-2R2to1M 353 pieces 15.00
2W pack 10 each value E6 -10R to 2M2317 pieces 18.00

2.5W-0.22 to 270R -Available in preferred values 0.20
4W -IRO to 10K-Avaralble in preferred values 0.21
7W -0476R to 22K -Available in preferred values 0.25
11W-1ROto22K-Availale in preferred values 0.29
17W-1ROto22K-Available in preferred values 0.37

WEEMLIAMMII
IMMELELEL:111
Antex 15W iron 3.00
Antex 18W iron 5.00

5.20
2.00
0.95
1.90
4.50

Antex 25W iron
Antex elements
Antex bills
Antex?
Soldersucker
Spare nozzles for
Soldersucker 0.45
Antex Soldering station
complete with 1 iron -30W
or 4DW 49.95
25W kIT - iron with 13A
plug and stand 6.40
15W KIT - iron with 13A
plug and stand 3.20

2 amp 12 way 0.10 Phillips Video Projection Screen 60"
5 amp 12 way 0.20 C50 each pap C8
10 amp 12 way 0.40 AU110 10 tor E12 100 tor E85
15 arnp 12 way 0.46 Bo308A 10 for50p100 for 23
32 amp 12 way 0.90 BC170 10 for5Op 100for C3
Send now for our
free 9 page special
offer list

MiiiIMLITAXLIAJZLEIMEWI
Russian type U4324-(20,000 0.P.V.)
DC Volts: 0.6, 1, 2, 3, 12. 30, 60, 600,
1200,
AC Volts: 3, 6,15, 60, 150,300, 600,900,
DC Curr: M/A 0.06,0.6, 6, 60, 600, 3000
AC Curr: M/A 0.3, 3, 30, 300, 3000
DC Resistance: 02, 5, 50, 500, 5000K
level dB - 10 to +12

Supplied with rechargeable bat-
teries
Price £12.00 incl. of p/p 4k VAT

All Servicol Products
Switch Cleaner 0.88
Circuit Freezer 0.96
Foam Cleanser 0.84
Aero Klene 0.78
Silicone Grease
(Aerosol) . 1.00
Antistantic Spray 0.82
Plastic Seal 0.88
Excel Polish 0.76
Fire Extinguisher 6409

2.80
Video Head Cleaner 0.88
Solda Mop (Std) 0.72
Solda Mop (L/Gauge)

0.72
Additional p&p on above
30p

Multiblock 4 -Way Extension Socket
PVC body with interna cable grip fitted with
13A fuse and neon Indicator. Max total load 13A
250V, length 101/2" Wid h 21/2"
Price £3.90 each (p&p 25p in addition to 35p
normal charge
Quantity Discount upon Request

Many more types In our catalogue
Metal Co -ax Plug 0.19
Plastic Co -ax Plug 0.14
SingleJ unction Socket 0.80
Plastic Phone 0.10
FM Plugs 0.20
1PL259 0.36
Reducer 0.15
1/4" Plastic -Mono Plug 0.15
1/4" Metal -Mono Plug 0.30
2 5mm Plug Metal 0.15
3.5mm Plug Metal 0.16
2.5rnm Chassis Socket 0.10
3.5mm Chassis Socket 0.10
2pin 1/4" Mono Chassis Socket 0.14
4 pin 1/4" Mono Chassis Socket 0.20
6pin /4" Mono Chassis Socket 0.30
4mm Banana Plug 0.15
4mm Banana Socket 0.15
PP3 Battery Connectors 0.08
PP9 Battery Connectors 0.15
13A Mains Plugs 45p ea - 10 for £4.00

gg

)1n

0
og

Send now for our latest catalogue  109 pages
 packed with complete range of components
 fully illustrated price 65p per copy includes
30p credit note, special offers sheets, order
form and prepaid envelope

EMIMAIDLIIIMEM
20mm Panel Mounting 0.28
20mm Chassis Mounting

0.06
11/4in Panel Mounting 0.35
1 /4in Chassis Mounting

0.12
Carline 11/4in holder 0.10

WEECEIZELZEIZMI
Brand new 3 channel pen
recorders complete with
charts spares kit. Full spec
upon request - Once only
bargain C40 +110 p&p plus
15% VAT

JEE1212
SOLID STATE
6v and 12v - 80p *soh

Integral 13A plug - 1 metre
lead with 3.5m jack plug -
12v 250nA
PRICE: 03.00 (p&p 50p)

WIEWLIIErMIW
Universal Ni-Cad char-
ger, charges PP3 AA C D
Price £5.00

TOGGLESW ITCH
MIN

SPDT-3 TAG 68p
DPDT-6 TAG 72p
DPDT-6 TAG 85p
(C -off)

ROTARY
SWITCHES

1p 12W
2p 6W
3p 4W
4p 3W

40p
40p
40p
40p

IC OCKETS
D11 to D11

Spin 0.08 0.70/10
14pin 0.10 0.95/10
16pin 0.11 1.00/10
18 pin 0.14 1.60/10
22pin 0.21 1.95110
24pin 0.25 2.25/10
28 pin 0.30 2.75/10
40 pin 0.34 3.10/10

D CONNECTORS
9 15 25

MALE way way way
Solder lugs 0.80 1.05 1.60

Angle pins 1.50 2.10 2.50
FEMALE
Solder lugs 1.05 1.60 2.00
Angle pins 1.65 2.15 2.90
COVERS 0.65 0.80 0.80

wommla
ILIMMEN
76L06 30p
78L12 30p
78L15 30p
7805 55p
7812 58p
7815 55p
LM317K-3.50
LM317T-905

1=11:12:111
3mm
red -10p 10/"k
green -13p 10/1.00
yellow -13p 10/100
Sown
red -106 10/85p
green -13p 10/1.00
yellow -13p 10/1.00

FUSES P ices per 10
i /4 Quick Blow, 100, 150, 250mA C1.30
1,1.25,1.5,2,2.5,3,10,15A 55p. 11/4" Time Delay. 100mA
C3.50 150mA £2.25 250, 300, 500, 600, 750, 850mA C1.84
125, 1.9,1.6, 2A, E1.34,2.6A 0.15, G, 6A £2.82 20mm Quick
Blow. 100,125,160, 200,250, 315,400, 500, 630, 800mA, 1, 1.25,
1.6, 2, 2.5, 3.15, 4, 5, 6.3A, 40p. 20mm Time Delay 100, 125,
160, 200mA 01.80 250, 315, 400, 500, 630, 800mA £1.00. 1,
1.25,1.6,2,2.5, 3.15, 4,5,6.3A 85p. 1" mins. 2, 3,5, 7,10, 13A
856
Manufacturers please note - we can offer very
competitve production quantities of 20mm Quick Blow &
Time Delay range - apply for quotation.

MARCO TRADING (DEPT RW8)
The Maltings, High Street
Wem, Shropshire SY4 5EN
Tel: 0939 32763 - Telex: 35565

TRANSFORMERS . All 240V prima
10+ 100+ 1000+

4 5.0-4.5v 400 m/A 50p 45p 35p 306
6-0 6v 100 m/A 58p 52p 43p 40p
6-0 6v 500 m/A 65p 606 48p 45p
Carriage -45p per transformer; 01.613 per 10; £4.50 per 100; C30

per 1,000

These very high quality British made two pin European adaptors are
ideal for driving Radios, cassette recorders, TV games, calculators
etc. The adaptors fit in the UK shaver socket
REF DC Voltage Current 1+ 10+ 100+
E08 4.5V 200m/a 50p 45p 32p
EM3 6V 200m/a £1.00 80p 55p

E09 6V 400m/a £1.50 £1.25 85p
Postage & Packing: 45p per adaptor or £1.60 per 10; £4.50 per 100

(1,000 off qty price on application)

ORDERING: All components are brand new and to full specification. Please add 45p
postage/packing (unless otherwise specified) to all orders then add 15% VAT to the total.
Either send cheque/cash/postal order or send/telephone your Access or Visa number.
Official orders from schools, universities, colleges etc most welcome. (Do not forget to
send for our 1984 catalogue  only 65p per copy. All orders despatched by return of mail
NEW RETAIL 1000 sq.ft. shop now open Mon -Fn 9.00.5.00. Sat 9.12.00
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SAFETY IN THE SHACK
Some of the constructional projects
described in R&EW refer to additions or
modifications to equipment. Any alteration
or addition to the circuit may invalidate the
guarantee.

We prefer that each constructional pro-
ject contains its own power supply or
battery. A constructional project will occa-
sionally describe how the power supplies of
any equipment may be used to supply the
circuit of that project. Ensure that the power
unit in the equipment is adequate to
provide the additional load current. In all
cases, check that the equipment mains
fuse is correctly rated.

Safety in the shack, please at all times.

The new 13 metre satellite earth station
antenna, known as System 2, under con-
struction by Marconi Communication Sys-
tems Ltd for Mercury Communications Ltd at
the Isle of Dogs in London

COVER PICTURES
Leff: 40ff Extending Mast courtesy of G6TNC
Top right: High Quality Directional Coupler
Centre right: DATA COM courtesy of
OWC6557 and John G6MOK
Bottom: QQV06-40A Linear Amp circuit
diagram
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PRODUCT
NEWS

Featured on these pages are details of the latest products in communications, electronics and
computers. Manufacturers, distributers and dealers are invited to supply information

on new products for inclusion in Product News.
Readers, don't forget to mention Radio & Electronics World when making enquiries

BENCH POWER SUPPLY
INCLUDES DELAY

New from Thurlby is a 15V
4A version of the PL Series of
laboratory bench power sup-
plies. Designated the PL154,
the new supply operates in
constant voltage or constant
current modes from a few
milliamps to 4 amps con-
tinuous.

A new feature is switchable
current limit delay which
makes peak currents up to
7 amps available to circuits
with fluctuating loads.

Twin digital meters give a
highly accurate display of
voltage and current levels to a
resolution of 10mV and 1mA
respectivly.

Remote sense terminals

are provided to allow preci-
sion to be maintained at high
current, and a separate dc
output switch enables vol-
tage and current levels to be
set before connecting the
supply to the load.

The PL154 is part of a wide
range of digitally metered
bench power supplies from
Thurlby which includes
single, dual and triple output
models.

The PL154 is available from
Thurlby Electronics Ltd and
their distributors. Price in the
UK is £145.00 plus VAT.

Thurlby Electronics Ltd, New
Road, St Ives, Huntingdon,
Cambridgeshire PE17 48G.
Tel: 0480 63570

DOT MATRIX
EVALUATION SYSTEM

A Dot Matrix Evaluation
System now available from
Lascar Electronics is claimed
to save hundreds of man-
hours and thousands of
pounds in development costs.
It allows use of Dot Matrix
Displays by users without
specialised microprocessor
knowledge.

The system is available at a
special offer price of £49.95 (+
p&p and VAT) and comprises
a 16 -character line display
complete with bezel and
panel mounting kit, a microp-
rocessor -based controller
module, inter -connecting
cable and a full instruction
manual. A 5V dc supply is all
that is required to have an
LCD Dot Matrix Display sys-
tem up and running in
minutes.

The controller module con-
tains a pre-programmed
EPROM which contains the
initialisation programme plus

15 standard 'messages'. On-
board hexadecimal and prog-
ramme switches allow custom
messages and programmes to
be developed. These can then
be saved, either by
implementing a 'power down -
mode' or by reprogramming
the EPROM.

Expansion of the system is
easily attained as all controls,
data lines etc are brought out
to a 32 way double -sided edge
connector.

The programme messages
can also be switched to the
display by contact closure or
open collector transistor
output.

The EVAL-1 Evaluation sys-
tem will allow many potential
new users of Dot Matrix
Displays to fit them to their
instruments in the minimum
time and cost.

Lascar Electronics Ltd, Mod-
ule House, Whiteparish,
Salisbury, Wiltshire SP5 25J.
Tel: 07948 567. Telex 447876.

GAS -TIGHT INSULATED
TERMINALS

Oxley has extended its
range of insulated terminals
to include both stand-off
and lead -through versions
designed to provide optimum
sealing against gasses and
liquids.

These new components,
known as CEELR terminals,
differ from the standard BarbR
range by having an enlarged
middle section to the spill and

a silicone rubber sealing ring
recessed into the PTFE
insulator bush.

After assembly, this
enables increased pressure
to be applied to the silicone
rubber and the chassis to
ensure a gas -tight seal.

CEELR terminals are avail-
able in 5A and 15A versions
with rated voltages of,
respectively, 3KV and 4KV,
and mounting hole diameters
of 3.96mm and 6.35mm.

The spills are precision
formed from brass and are
finished with heavy silver
plating.

Assembly is easy and rapid
and is effected by inserting
the bush into the mounting
hole and then pressing the
metal spill firmly and slowly
into the bush until the posi-
tive detent action locks the
assembly in place.

Simple tools are available
to facilitate this operation.

Leakage rate of correctly
sealed terminals is less than
10-3 microlitres per second of
helium at one atmosphere
differential pressure at 20°C
ie 15Ib per square inch.

CEELR terminals meet the
56 day damp heat climatic
category of IEC68 (IEC68:
55/200/56).

Operating temperature
range is -55°C to +200°C.

Insulation resistance is
greater than 2 x 106 megohms.

4 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement AUGUST 1984



PRODUCT NEWS

NEW WIDE ANGLE SOLID
STATE INDICATORS

A range of wide angle
viewing press -fit solid state
indicator lamps, the SSI/5
series is available from Oxley.

Approved for military
applications against
DEF/STAN 59-61/90/195, these
lamps are available in red,
green and amber versions.
They are ruggedly con-
structed and feature the
patented BarbR self-locking
body outline which allows
rapid assembly to panels dril-
led with 5mm holes.

They are supplied with high
dispersion grade PTFE
bushes; the bush together
with the self-locking moun-
ting providing an excellent
seal tested to one atmos-
phere (15 pounds per square
inch equivalent to 33.5 feet or

10 metres of sea water) with a
leakage rate of less than 1
millilitre per hour under stan-
dard laboratory conditions for
sealing against gasses,
vapours and liquids.

Terminations can be either
tin -lead or silver plated and
versions with a black PTFE
bush and black anodised alu-
minium bodies are available
for improved visual contrast.

Nominal operating current
for the red lamps is
20 milliamps and for the
green and amber versions:
40 milliamps.

Nominal luminous intensity
is 1.4mcd for the red lamps;
1.5mcd for the green and
amber lamps.

Oxley Developments Co Ltd,
Priory Park, Ulverston, Cum-
bria LA12 9QG. Tel: 022952621.

A HOT STORY FROM
WEST HYDE!

Problems of heat dissipa-
tion can be particularly hard
to solve on small electronic
instruments, where forced
ventilation is impractical, and
external heat sinks both mar
the aesthetic appearance of a
product, and add significantly
to the cost. Two new case
ranges from West Hyde meet
this problem head on, and
incorporate heat dissipation
properties into the case
bodies themselves.

The first type of case is
panel -mounting to DIN stan-
dard 43700 dimensions.
Lengths of U-shaped alumi-
nium extrusion are linked
together in a number of ways
to produce cases in twelve
standard sizes. The use of an
aluminium profile results in a
case with an ideal
strength/weight ratio, and
allows several useful features
to be designed in.

As well as slots to carry
PCBs or chassis, the extru-
sion includes T -slots to
accept nuts or hex -head bolts
with which hot components
such as plastic -package
semi -conductors can be
mounted. Further external
slots take rotating fixing
pawls, which allow an instru-
ment to be installed in a panel
entirely without access at the
rear.

The West Hyde DIN case
has a semi -matt black epoxy
powder paint finish to assist
heat radiation, and a clip -in
front panel concealing all
assembly screws.

The second case range is
intended for free-standing or
wall -mounting applications,
and is formed from a hollow
extrusion in various sizes and
lengths.

Being made from a single
extrusion, the 'Sink Box' has
extreme rigidity and is
inexpensive to produce and
simple to assemble.

As well as two rows of
internal PCB slots, the extru-
sion incorporates a row of
deep fins on one face around
a central T -slot, to maximise
heat dissipation. Two further
T -slots on the opposite outer
face allow brackets to be
fitted for wall mounting, belt
mounting, or to attach the
Sink Box within a second
enclosure.

The case has a black ano-
dised finish as standard, with
matching aluminium end
panels and optional moulded
nylon bezels.

Both these ranges are avail-
able ex -stock from:
West Hyde Developments
Ltd, Unit 9 Park Street Ind
Estate, Aylesbury, Bucks
HP20 1ET. Tel: Aylesbury
(0296) 20441

FUME EXTRACTION
FOR SOLDERING IRONS
Now available in the Clima-

vent range of soldering fume
extraction equipment are
low-cost suction adaptors
which can be attached to
conventional soldering irons
for efficient extraction of
fumes at source.

Introduced as a cost -saving
facility, these attachments
will allow industrial com-
panies to make full use of
their existing soldering
appliances when installing a
fume extraction system. The
range of adaptors available
covers all known makes of
soldering irons.

The metal suction nozzle of
the Climavent adaptors is
positioned on the soldering
appliance to remove solder-
ing fumes at the point of work,
for optimum operator protec-
tion. The fumes collected at
the nozzle are transferred by
a lightweight tubing connec-
tion to high velocity extrac-
tors in the fume extraction
system.

Solder fume extraction sys-
tems can be supplied by
Climavent Ltd to suit any
factory layout for the protec-
tion of from two to 450
operatives. Based on a high -
vacuum suction ring main
arrangement with tubing con-
nections to each soldering
appliance, the systems will
ensure that the presence of
colophony (solder/flux
fumes) within the operator's
breathing zone is undetect-
able.

Available from:
Climavent Ltd, 326 Haydock
Lane, Haydock Industrial
Estate, St Helens, Merseyside
WA11 9UY. Tel: 0942 726164

WAVE GUIDE FILTERS
Now available from M M

MICROWAVE Ltd, a member
of the Micro Metalsmiths
Group of Companies, is a new
fully illustrated shortform
catalogue detailing their
extensive range of wave -
guide filters.

M M Microwave design,
manufacture and test a wide
range of radar and tele-
communications components

and sub systems. The com-
pany is approved to Defence
Standard 05-24 and facilities
include a fully equipped
research and development
department and a compre-
hensive computer aided
design library.

This allows engineers to
optimise design without hav-
ing to evaluate prototypes. In
addition, high precision com-
puter controlled machining

AUGUST 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 5



Cirkit.A new name
This year Ambit will stop being Ambit. And

become Cirkit.
Cirkit is more than just a change of name. It

means a better service for you. Faster delivery.
A bigger range of the best and latest

products with well over 10,000 different items
available.

Everything for the home and industrial user.
A whole new Cirkit range of constructional

kits, graded for the student, expert and
enthusiast.

Modules to build for everyone.
Cirkit is a go ahead company that believes in

giving service to its customers.
There's a technically skilled staff to help you.
We keep in touch with the manufacturers

and we know what's going on.
As soon as new products are available, Cirkit

has them.
Cirkit means a bigger catalogue. A better

company to deal with.
And a wider than ever range of products

that's growing all the time.
For you, Cirkit means a bigger stock and

better service.
For further information send for our latest

catalogue or visit one of our three outlets at:
200 North Service Road, Brentwood, Essex,
CM14 4SG; 53 Burrfields Road, Portsmouth,
Hampshire, P03 5EB; Park Lane, Broxbourne,
Hertfordshire, EN10 7NQ.
To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertfordshire.
I enclose 80p. Please send me your latest catalogue and 3 x £1 discount vouchers!
If you have any enquiries please telephone us on Hoddesdon (0992) 444111.

Name

Address

Telephone

Area of Special Interest

Cirkit
Bigger Stock. Better Service. REW8

Computer Products
A complete range from Connectors to

Board Level product

C12 Computer Cassette 21-00012 0.55

BBC to Centronics Printer 03-10019 7.25

BBC to 25 way D Male 03-10021 4.50

25 way D Socket 10-25200 1.90

25 way D Plug 10-25100 1.30

Cover for 25 way D 10-25322 0.93

20 up Eprom Eraser 40-82100 31.25

Z80 A Industrial Controller 40-82000 49.95

6802 Industrial Controller 40-68020 49.95

6502 Industrial Controller 40-65020 49.95

Z8 Basic/Debug Controller 41-00904 50.00

Nicad Batteries & Chargers
Minimum life 600 (300 PP3 size) full

charge/discharge cycles. Batteries must be
charged from a constant current source
only. All batteries are supplied only with a
residual charge and should be charged
before used.

1-9 10.49

AA 12V 500mAH 01-12004 0.80 0.74

12V 22AH 01-12024 2.35 1.99

1.2V 4.0AH 01-12044 3.05 2.85

p99 8.4V 110mAH 01-84054 3.70 3.50

CF11/22 PP3 Charger I 1mA for 16 hours

01-00159 4.30

CH 8/RX Multi -purpose Charger

01-02204 9.40

Will recharge AA, C, D and PP3 size cells
with automatic voltage selection. Will
recharge following combination: 6x D,
6 xAA, 6 xC, 2 xPP3, 2 xD+2 xC,
2 xD+2 xAA, 2 xD+ 1 xPP3, 2 xC+2 xAA,
2xC+IxPP3,2xAA+1xPP3.
Battery Adaptor 01-12001 0.96

Sold in pairs: one to convert AA size to C
size and one to convert C to D size. Both
may be used together to convert an AA to D
size.

Semiconductors
Linear IC's
LM30 1 AN DIL version 61-03011 0.44

LM308CN DIL version 61-03081 0.65

LM311CN Popular comparator 61-00311 0.46

LM324 Low power quad op amp 61-03240 0.67

LM33 9N Low power quad comparator 61-03390 0.68

LM346 Programmable quad op amp 61-00346 3.72

LF347 Quad Bi-FET op amp 61-00347 1.82

LM348 Quad 741 type op amp 61-03480 1.26

LF351 Bi-FET op amp 61-03510 0.49

LF353 Dual version of LF351 61-03530 0.76

LM380N IW AF power amp 61-00380 1.00

NE555N Multi -purpose low cost timer 61-05550 0.45



for abetter service.
NE556N Dual version of the 555 61-05560 0.50
uA741CN DIL low cost op amp 61-07411 0.22
uA747CN Dual 741 op amp

uA748CN 741 with external frequency
comp

61-07470

61-04780

0.70

0.40
HA1388 18W PA from 14V 61-01388 2.75
TDA2002 8W into 2 ohms power amp 61-02002 1.25

ULN2283 1W max. 3-I2V power amp 61-02283 1.00

MC3357 Low power NBFM IF system
and detector 61-03357 2.85

ULN3859 Low current dual conversion
NBFM IF and detector 61-03859 2.95

LM3900 Quad norton amp 61-39000 0.60
LM3909N 8 -pin DIL LED flasher 61-39090 0.68
1034445 Radio control 4 channel

encoder and RF 61-04445 1.29
KB4446 Radio control 4 channel

receiver and decoder 61-04446 2.75
1CM7555 Low power CMOS version of

timer 61-75550 0.98
1CL8038CC Versatile AF signal generator

with sine/square/triangle
OPs 6108038 9.50

TK10170 5 channel version of ICB4445 61-10170 1.87

HA12002 Protection monitor system
for amps, PSUx, TXs etc 61-12002 1.22

HA12017 83dB S/N phono preamp
0.001% THD 61-12017 0.80

MC14412 300 baud MODEM controller
(Eduro/US specs) 61-14412 6.85

Microprocessor & Memories
Z80A Popular and powerful

8 -bit CPU 26-18400 3.40
Z80APIO 2 port parallel input/output 26-18420 2.95
Z80A CTC 4 channel counter/timer 26-18430 2.90
Z8671 Z8 Micro comp. and Basic 26-08671 17.50
6116-3 16K (2kx8) CMOS

RAM 200nS 26-36116 6.68
Z6132-6 32K (4kx8) quasi

RAM 350nS 26-06132 15.00
4116-2 16K (16kx1)150nS 26-24116 1.59

2764 64K (8kx8) 450nS 26-02764 9.50
2732 32K (4kx8)450nS 26-02732 5.70

Voltage Regulators
7805 5V IA positive 27-78052 0.40
7812 12V IA positive 27-78122 0.40
7815 15V IA positive 27-78152 0.40
7905 5V IA negative 27-79052 0.49
7912 12V IA negative 27-79122 0.49

7915 15V IA negative 27-79152 0.49

Transitors
BC182 General purpose 58-00182 0.10
BC212 General purpose 58-00212 0.10
BC237 Plastic BC107 58-00237 0.08
BC238 Plastic BC108 58-00238 0.08
BC239 Plastic BC109 58-00239 0.08
BC307 Complement to BC237 58-00307 0.08
BC308 Complement to BC238 58-00308 0.08

BC309 Complement to BC239 58-00309 0.08

BC327 Driver/power stage 58-00327 0.13

BC337 Driver/power stage 58-00337 0.13

MPSA13 NPN Darlington 58-04013 0.30
MPSA63 PNP Complement to

MPSA13 58-04063 0.30
J310 JFET for HF-VHF 59-02310 0.69
J176 JFET analogue switch 59-02176 0.65

3SK51 Dual gate MOSFET-VHFamp 60-04051 0.60
3SK88 Dual gate MOSFET-Ultra lo

noise 60-04088 0.99
TIP3IA Output stage 58-15031 0.35
TIP32A Complement to TIP31A 58-15032 0.35
VN66AF VMOS Power FET 60-02066 0.95

1N4001 Rectifier diode 12-40016 0.06
1N4002 Rectifier diode 12-40026 0.07
IN4148 General purpose silicon 12-41486 0.05

Silicon Controlled Rectifiers
BRY5S-100 100V .8A 52-55100 0.50
C106D1 400V 4.0A 52-00106 0.70
C122D1 400V 8.0A 52-00122 1.45

3mm Diameter LEDs
V178P Red 15-01780 0.15
V179P Green 15-01790 0.16
VI8OP Yellow 15-01800 0.18

5mm Diameter LEDs
CQY4OL Red 15-10400 0.12
CQY72L Green 15-10720 0.15
CQY74L Yellow 15-10740 0.15

Infra -Red LEDs
CQY99 Emitter 15-10990 0.56
BPW41 Detector 15-30410 1.51

Tri Colour LED
V518 Orange -Green -Yellow 15-05180 0.60

Capacitors

Aluminium Electrolytics Radial PCB
Mounting

10u 16V 05-10606

Pack of 4

0.24
47u 16V 05-47606 0.28
47u 25V 05-47607 0.28
470u 6.3V 05-47705 0.36
470u I 6V 05-47706 0.48

Tantalum Beads
Each

luf 35V 05-10501 0.18
10uf I6V oz6106o1 0.28
47uf 6.3V 05-47601 0.45
47uf 16V 0547602 0.92

Monolithic Capacitors

1n

10n

100n

04-10204

04-10304

04-10404

Low Voltage Disc Cermaic

In
IOn

Polyester (C280)

lOn

47n

100n

470n

luF

R F Components

04-10203

04-10303

04-10305

04-47305

0410405

0447405

04-10505

Pack of 3

0.39

0.42

0.45

Pack of 5

0.20

0.20

Pack of 3

0.18

0.24

0.24

0.51

0.66

Filters
CFU/LFB CFW/LFH SERIES

Miniature 455kHz filters. )/P and 0/P
impedance 2K.

-6dBW -40dBW
LFB6/CFU455H 61thz 18kHz 1645512 1.95

LF1312/CFU455F 12kHz 26kHz 16-45515 1.95

LFH6S/
CFW455HT 6kHz 14kHz 16-45525 2.45

LFG12S/
CFW455FT 12kHz 22kHz 16-45528 2.45

CFM2455A Mechanical IF Filters for
455kHz 1945530 0.77

Crystal Filters 2 Pole Types
10M15A 10.7 Centre Freq. 20-10152 2.10
10M08AA 10.695 Centre Freq. 20-11152 3.49

Inductors
We offer the complete Toko range of fixed
and variable inductors. Over 500 coils from
audio to V.H.F. See catalogue for details.

Soldering Irons (Antex)
CS240 Iron 240VAC 17 Watts 54-22300 520
/CS -240 Iron 25W 240V High heat

capacity 54-22500 5.40
SK6 Presentation pack of one

XS -240 with ST4 stand 54-22510 720
MLXS Handy 12V 15W soldering

iron complete with
crocodile dips and solder 54-20004 5.60

Please add 15% VAT to all advertised prices
and 60p post and packing. Minimum order
value S2 please. We reserve the right to vary
prices in accordance with market
fluctuation.
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PRODUCT NEWS
facilities maintain tight toler-
ances for critical applica-
tions, and sophisticated
fabrication and evaluation
techniques guarantee per-
formance to the highest spe-
cifications.

The shortform catalogue
details bandpass, bandstop
and microwave integrated
circuit filters over the fre-
quency range 2GHz to
100GHz. Available with
Tchebyshev, maximally flat or
linear phase designs, the
filters cover a wide range of
bandwidth and rejection
values.

The catalogue also
includes diagrammatic refer-
ences for Design Engineers
and a standard filter spe-
cification sheet for specific
enquiry/order information.

M M Microwave Ltd, Ings
Lane, Kirkbymoorside, York,
North Yorkshire YO6 6DW.
Tel: (0751) 31955

TELETEXT AND
PRESTEL ADAPTORS

GEC (Radio and Television)
Limited are to relaunch their
Teletext and Prestel adaptors
which not only upgrade a
standard television set into
receiving these functions, but
also convert any television
set into remote control
capability.

Two versions of these
machines have been
developed for the UK and
overseas markets: one which
operates in black and white
and the other which operates
with colour text and graphics.
In addition, the Prestel adap-
tor is available with either
numeric information input or
full alphanumeric capability.

This unique product is
already proving of great inter-
est to the deaf and hard of
hearing. Not only does it offer
remote control facility, it also
means that for the first time
they can record programmes
with subtitles.

Special arrangements have
been made by GEC with the
RNID to give preferential
terms to registered deaf peo-
ple through the GEC network
of local dealers.

The price of the Teletext
adaptors are: Black and white
text (MRP) £114.80. Colour
£129.30

GEC (Radio and Television)
Ltd, Byfleet Industrial Estate,
2 Canada Road, Byfleet, Sur-
rey. Tel: Byfleet 53134

NEW 'G' CASE
BICC-Vero Electronics has

introduced its new range of
'G' cases which provide the
latest in soft -line modern
styling and are ideal for
housing peripheral equip-
ment or portable
instrumentation.

They provide all round
accessibility for mounting
components, wiring and
servicing. An integral chassis
forms the mounting plate for
components, front and rear
panels and the cover. The
front and rear panels are each
secured through the chassis
by two screws, which do not
intrude onto the panel area
thus there are no unsightly
fixings visible and the whole
panel areas are free for
mounting components.

The cover, which comprises
the top and sides, slides onto
the chassis and fits closely
over the front and rear panels.
This is secured in position by
four further screws which
each pass through foot moul-
dings and tighten onto the

chassis to provide a minimum
of assembly operations. The
cover also forms a cowl over
the front panel, which pro-
tects projecting components
such as switches and pro-
vides a degree of shading for
illuminated components such
as neons and LCDs.

The new 'G' cases are
available in three sizes, of
which the largest two can be
supplied with a comfortable
carrying handle. This handle
combines the function of
portability with an adjustable
tilt feature, as it can be folded
back and locked at any angle
to suit the user. The range is
available as standard finished
in epoxy textured paint in an
attractive combination of sea -
foam and bitter chocolate and
a choice of other colours is
available subject to a mini-
mum order quantity.

BICC-Vero Electronics Ltd,
Hedge End Industrial Estate,
Flanders Road, Hedge End,
Southampton S03 3LG. Tel:
04892 81424/5

REMOTELY CONTROLLED
ROTATOR UNIT

A substantially built rotat-
able mounting with remote
direction control gets the
best out of television, CB or
FM radio aerials, or can be
used to mount security
cameras. Known as the type
200 XL, it is available from
Semiconductor Supplies,
Sutton, Surrey, by mail order
for only £49.45 inclusive.

Television security
cameras or other equipment
weighing up to 45Kg (1001b)
can be mounted and rotated
by mains power over 365
degrees. Speed of movement
is one revolution per 65
seconds. The weatherproof
case is made of metal cas-
tings.

Dimensions: Rotator - 290 x
120 x 150 mm (h x w x d).
Control box - 80 x 197 x 160
mm.

Semiconductor Supplies
International Ltd, Sutton, Sur-
rey. Tel: 01-643 1126

PUSH-ON/TAB CONTACTS
AND HOUSINGS

Now available from BICC-
Vero Electronics is its Finclik
range of push-on/tab con-
tacts and housing for applica-
tions in the domestic
appliance and automotive
industries and for use by
business, gaming and ven-
ding machine manufacturers.

The Finclik system consists
of reeled 6.3mm receptacle
and tab contacts and a range
of nylon male and female
housings. The contacts are
machine applied to wires and
then inserted into the hous-
ings from the rear. An integral
spring lance latches behind a
shoulder in the housing and
prevents 'backing out'.
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PRODUCT NEWS
The contacts are available

in brass, tin plated brass and
phosphor bronze as required.
Wire sizes accommodated by
the receptacle are 0.5 to
2.5sq mm and 3 to 6sq mm.
Wire ranges covered by the
tab are 0.75 to 2.5sq mm and 3
to 6sq mm.

The male and female hous-
ings are in nylon 6/6 and have
a melting/distortion tempera-
ture level of 105°C. They are
available in single, 2, 3, 4, 6

DISC CLEANER
Bib announce the introduc-

tion of their first accessory
product for the Compact Disc,
which is a cleaning kit, com-
prising a bottle of special
formula cleaning liquid,
applicator cloths and a spe-
cial purpose high quality cha-
mois leather polisher. All
these items are packed in a
convenient storage wallet for
dust free protection.

Bib recommend regular use
of this product, as essential to
maintain high quality produc-
tion of C -D discs. It is neces-
sary to keep the surface of
Compact Discs free from

and 8 way versions for free
hanging applications.

The 6 and 8 way sizes are
also available in board moun-
ting versions.

The entire system is readily
available ex -stock and has
been enthusiastically
received in the market place.

BICC-Vero Electronics Ltd,
Hedge End Industrial Estate,
Flanders Road, Hedge End,
Southampton S03 3LG

finger prints, dust and dirt and
other contaminants, as these
prevent the laser optical sys-
tem operating correctly,
resulting in distortion and
poor performance.

Bib also state that the same
kit is suitable for cleaning
video laser discs.

Attractively packaged in
fully descriptive blister card,
this kit has a recommended
retail price of only £2.99
including VAT.

Bib Audio/Video Products
Limited, Kelsey House, Wood
Lane End, Hemel Hempstead,
Herts HP2 4RQ. Tel: (0442)
61291

PORTABLE 1 GHZ
FREQUENCY COUNTER

Fieldtech Heathrow
announces the arrival of a
new 1 GHz frequency counter
designated the Sencore
FC71. The FC71 meets the
demands for portable fre-
quency counting applications
for avionics, broadcast, two-
way communications, and
general servicing.

The FC71 is the first, port-
able, 1 GHz frequency coun-
ter to provide consistant
longterm accuracy measure-
ments for more than 9 hours
on one battery charging. The
FC71 uses a unique method to
hold 0.5 part -per -million
accuracy (0-40 degrees C) all
the way to 1 GHz.

The instrument allows
accurate measurements
wherever needed: e.g. Broad-
cast towers; 2 way radio
repeater stations; aircraft for
testing of nav/comm equip-
ment. It's the first portable
counter that's really practical
because it provides the
technician or engineer with a
full day's testing on one
battery charge.

The FC71 provides extra
tests not found on other

REGULATORS FROM
GOTHIC CRELLON

The MC78TOO series from
Motorola is a new family of
three terminal, 3.0A positive
voltage regulators available
in a range of output voltages
from 5V to 24V. Gothic Crellon
are now able to supply the
range ex -stock.

Besides being offered in a
wide variety of voltage
options, these devices offer
improved performance
characteristics over existing
regulators with superior load
and line regulation, output

counters. Its single -input Fre-
quency -Ratio calculator tests
frequency multiplier and
divider stages. Sencore's
exclusive Crystal Check func-
tion tests any crystal for
fundamental frequency
operation.

The FC71 can be used as a
'talker' for any IEEE 488 Bus
system, allowing its fre-
quency measurements to be
sent to a computer. The FC71
sends its full 8-1/2 digit fre-
quency readings down the
bus, along with the correct
range labels: Hz, KHz, MHz, or
multiply or divide symbols for
the ratio function. All FC71s
come equipped with a special
connector on the back that
mates with the Sencore 1672
IEEE Interface Bus Adapter.
The IB72 contains all the
circuits necesary to interface
the FC71 with the IEEE 488
bus circuits.

The FC71 sells for only £640.

Fieldtech Heathrow Limited
Huntavia House
420 Bath Road
Longford
Middlesex
UB7 OLL
Tel: 01 897 6446.

voltage tolerance and ripple
rejection specifications.

Additionally, these devices
are specified for thermal reg-
ulation which is an indication
of the careful thermal layout
of the IC and the integrity of
the die bond to the package
heat sink.

These monolithic devices
employ internal current limit-
ing, thermal shutdown and
safe -area compensation. The
series is offered in both metal
and plastic packages and in
two operating temperature
ranges.

AUGUST 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 9



R WITHERS
COMMUNICATIONS
584 HAGLEY ROAD WEST, OLDBURY, WARLEY
B68 OBS (QUINTON, BIRMINGHAM)
Tel: 021-421 8201/2 (24 HR ANSWERPHONE)

Acce

RWC SPECIAL OFFERS VISA
INSTANT FINANCE AVAILABLE TO ALL
LICENCED AMATEURS SUBJECT TO STATUS.
VIA LOMBARD TRICITY + N -WALES TRUST

TRANSCEIVERS & RECEIVERS - BEST BUYS
P&P

Kenpro handheld 140-150 MHz 2 wafts WPower out
includes Nicad pack & charger £159.95
ALL AVAILABLE KENPRO ACCESSORIES IN STOCK

£2.00

Hamaster FM 2025-25w 2mtr mobile £179.00 £4.00
FDK Palm II -Ex Demo 6CH 2mtr H/H £119.00 £2.50
FDK Palm II -Ex Demo 6CH 70cm H/H £119.00 £2.50
Blazetone FM200-15w 2mtr PRT Shift £129.00 £3.00
Century 210-AM-FM-SSB Digital

PLL SW Receiver 0-30mhz £199.00 £5.00
Kenwood/Trio TR3500 UHF/H/H £199.00 £2.50
Kenwood/Trio TR 7950 45W Mobile £319.00 £5.00

10 METRE FM
UNMODIFIED £33.00
with RPT shift £58.00.
All parts available
seperately HURRY
ONLY 30 left! Some
seconds available,

please phone

£47.50
COMPLETE

TRIED
10 -FM?

Complete mod kit for LCL 2740 DNT
M40 inc 2 x XTALS, 2 x c's XTAL filter
full instructions £12.95 inc post.

ANTENNAS - REMEMBER IT'S
Sun KG -144 Triple 5/8 Base £29.95
Hoxin 8/8 Mobile 88 SPECIAL £16.50
Sun Double 5/8 KG5 Mobile SPECIAL £11.50
Hoxin DC Grounded SPECIAL £10.50

ACCESSORIES PART OF OUR EXTENSIVE
RANGE ON OFFER P & P

500mhz 7 Digit Mini Frequency Counter £59.98 £2.00
40mhz 7 Digit version of above £39.98 £2.00

Spring Silly Price Rotator Offer 50KG - Kopek Straight Through Rotator £38.95 £2.00

Oskerblock SWR 200 maximum power 2kw. Normal price £59.95
-3.5-144MHz only £39.95 £2.50

Phone for special 70cm packages
FT708R FT -790R 1W/200mw multimode
1W/200mw All the features of the FT -290R on 70 cms

FM portable Incredible value at

£189
10 memories 70cms
Keyboard entry
A must at only
STOP PRESS
Come and see
the FT736 -
fantastic!

£259 f

JOIN THE INTEREST ON 70!

Fr730 70cm 10W FM mobile
FULL YAESU RANGE ALWAYS

IN STOCK + MATCHING ACCESSORIES£239
THE ANTENNA THAT MA

EXCELLENT RANGE£3.00
£2.00
£2.00
£2.00

BRAND NEW CCTV CAMERA
Made in USA

General
Electric

* Ideal Amateur TV/Slow Scan
240v AC 50hz 625 Line

* BNC Video Output
* Top Quality Professional Unit
 Choice of Lens
 12 months Warranty
* Ideal Internal Security (without Lens)

ONLY £79.00 P&P £3.00
(Normal Retail over £200.00)

Choice of Lens from £20.00 Limited Quantity
Available

MAIN DISTRIBUTOR FOR
GW MORSE KEYS

* Solid Brass (Polished) 'made in GW LAND'
* Hand Made
* Solid Slate Base
 Personal Call Sign

Plate Available.

ONLY £34.50 Plus
SAE Details e2..50 PP
Dealers wanted

KES THE STATION!
OF 70cm MOBILE + ANTS IN STOCK

2mtr HB9CV £6.99 £2.00
+ All Tonna &

Jaybeam in stock
70cm HB9CV £5.99 £2.00 FREE
10mtr HB9CV £29.50 £3.50 Advice on your Antenna

requirements

REVCO RS2000 MKI & II GEMSCAN 70

The Scanner
you can BUY

Why Wait?
Liston NOW!

RWC EXCLUSIVE
* 70 Memories
 AM -FM (Narrow Band)
* 60-179mhz Continous
Model) + 380-520mhz

Modifyable 60-520mhz continous (Out
Soon)
* Large Clear Red LED Readout
 Push Button Keyboard (No plastic Film)
* Various Models at Prices to suit your
Pocket

ti41
(depending on

From ONLY £259.00* P&P £3.00

(*Depending on coverage Required)
GAS-FET Front End Model Availble

* 12v DC + Mains PSU Built in
* Plus many many more facilities

RWC HAVE THE TECHNOLOGY!!

NOW, listen to all sorts
of interesting activities!

MIRNII-JF-1.11C7-41-11FRIE

THE NEW PORTABLE
ANTENNA THEY

TENNIS ARE ALL

Ft""- ABOUT!
TALKING

--

Due to increased
production -
2Meter Travelling Jim
Now Only
£7.95
£1.00 Post
& Packing.
We are confident
you will be happy
with your Travelling
Jim, if you are not
you can return the
Antenna (Within 7
days) for full refund.a.

kit
available
@, £4.75

+75p
P + P

Overseas customers welcome.
We speak German & Japanese.
Import/Export no problem.
Please telephone during working
hours or

Telex 334303 TXAGWM-G
Don't Forget We stock almost all Power Transistors/Modules for amateur radios which we import ourselves proving we
mean business when it comes to service back-up! - Phone us for your requirements.Part exchange welcome.
Please send a SAE for any information you require and our latest s/h list. Full demonstration facilities.
Please visit our shop, Junction 3, M5, 2 mins along the A456 towards Birmingham. We promise your visit will be worthwhile
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PRODUCT NEWS
MULLARD POWERMOS

Gothic Crellon are now
stocking a range of Mullard
POWERMOS devices (BUZ
Series) in both plastic and
metal international standard
packages offering high cur-
rent and voltage stability.

Typically POWERMOS
offers a combination of fast
switching times and high cut-
off frequencies. Maximum
drain source voltages vary
across the range of devices
from 50V to 500V and max-

imum continuous drain cur-
rent is between 2.5A and 32A.
Maximum continuous power
dissipation is 75W for the
plastic packages (TO -220) and
ranges from 78W to 125W in
the metal range (TO -3).

The POWERMOS range has
been designed for easy con-
nection in parallel to increase
performance if required.

Gothic Crellon Ltd, 380 Bath
Road, Slough, Berks.
Tel: 06286 4300.

`SLOPEFRONT' LCD
MULTIMETER

A new low-cost LCD Multi -
meter now available from
Lascar Electronics is of
totally British design. A uni-
que feature is the angled
display which makes the
instrument extremely easy to
use, whether hand held or laid
flat on a bench. The elegantly
styled case is moulded in
ABS, making the DP2020
equally suitable for labora-
tory or rugged field use.

Six full functions are avail-
able - dc volts, ac volts, dc
amps, ac amps, resistance
and diode check-a total of 21
measurement ranges.

Complete protection
against accidental overload is
built into the meter.

A large LCD readout gives
clear unambiguous readings
and allows over 2,000 hours
use from a standard PP3
battery.

The DP2020 is available
from stock at a price of £24.95
+ VAT. Substantial discounts
are available to organisations
with large numbers of service
technicians.

Lascar Electronics Limited,
Module House, Whiteparish,
Salisbury, Wiltshire SP5 2SJ.
Tel: Whiteparish (07948) 567.
Telex 477876.

DIGITAL HUMIDITY
& TEMPERATURE METER

The model RHT 200 is a
lightweight hand held instru-
ment designed for fast and
easy determination of rela-
tive humidity and tempera-
ture. The instrument covers
the ranges 10% to 95% R H and
-10° to +60°C, to a resolution
of 0.1% and 0.1° respectively.
Readout is by large liquid
crystal display (LCD).

The. capacitive RH sensor
consists of a non-conductive
foil which is covered on each
side with a layer of gold.
Temperature sensing is by
semiconductor. Both sensors
are mounted in a tubular hand
held probe which is con-
nected to the instrument by
one metre of flexible self -
coiling cable.

Powered by one small 9 volt
battery (PP3 or equivalent)
the RHT 200 is completely
portable and controls are
limited to an ON/OFF slide
switch and another to select
RH/TEMP mode.

To complete the package a
good quality carrying case is
provided which has compart-
ments for the unit and probe.
A mains charger unit with
rechargeable cell is available
if required.

The weight of the instru-
ment and probe is only 300
grammes and the overall
dimensions of the unit and
carrying case are 260 x 145 x
45mm.

Channel Electronics (Sussex)
Ltd, PO Box 58, Seaford BN25
3TB. Telephone: 0323 894961.

REWORK STATION FROM
GREENWOOD ELECTRONICS

Greenwood Electronics has
introduced a new, totally self-
contained rework station, the
Oryx HSR1, which requires
neither external air, nor
vacuum, supply lines.

Designed to be simple to
operate, the HSR1 offers adv-
anced features including sol-
dering/desoldering tempera-
ture selection for different
PCB materials, independent
ON/OFF and earthing control
of the soldering and
desoldering irons and fume
extraction during soldering.
A unique desoldering iron
facilitates quick and accurate
desoldering and avoids the
potential damage to the pcb
tracks and adjacent compo-
nents that can occur with
conventional desoldering
equipment.

The HSR1 consists of five
major units: the TC84 temper-
ature controlled soldering
iron, the unique SR84 vacuum
solder removing iron, the
main control unit and two
demountable magnetic base
safety stands for the irons.

The TC84 is fitted with a
fume extractor. This vacuum
line from the main unit can be
switched from the TC84 to the
SR84 as required. A compre-
hensive range of long life,
iron plated tips is available for
the TC84 and interchanging
tips is a simple operation.

The SR84 desoldering iron
is, like the rework station
itself, a new development. It
features a hollow tip which
allows the operator
extremely precise control
over the desoldering opera-
tion and facilitates very clean,
neat reworking. It has been
designed to overcome the
problems associated with
conventional desoldering

equipment - such as burning,
damage to the PCB tracks and
to adjacent components.

The temperature of the tip
can be set to its optimum for
the type of board being
reworked, a four position
switch control being provided
on the main unit which gives
settings for paper and fibre -
based PCBs. The unique Oryx
design of filters and inter-
changeable tips makes the
SR84 both easy to use and
easy to maintain.

The main unit contains the
temperature selector for the
irons, independent ON/OFF
and earthing switches for
each iron, the vacuum pump
and switched front panel
mounted DIN sockets for foot
control of the vacuum line
and 'power out' (12Vdc) for
powering a hand held type P1
PCB drill - available as an
optional extra.

A feature of the main unit is
the independent electrical
control over the two iron
circuits. This allows the HSR1
to be used for soldering only,
desoldering only, or both
operations sequentially. Also,
the vacuum line is only fed to
one iron at a time, a switch on
the front panel controlling its
routing.

Considerable attention has
been paid to safety and the
HSR1 is designed to meet all
the relevant UK and Euro-
pean safety requirements.

Power requirements of the
HSR1 are 240Vac, 140 watts
maximum.

Dimensions are: 305mm (w)
x 228mm (d) x 136mm (h). Total
weight is 8.5Kg. Price £495
(ex VAT).

Greenwood Electronics,
Portman Road, Reading,
Berks. RG3 1NE. Reading
(0734) 595844.
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ENFIELD ELECTRONICS
208 Baker Street, Enfield,

Middlesex. EN1 3JY. Tel 01-366 1873
TRANSISTORS

AC125 30p BC183C 12p
AC126 30p BC183L 12p
AC127 30p BC183LB 12p
AC128 30p BC184 12p
AC132 90p BC18461 12p
AC141 30p BC184L 12p
AC142 30p BC186 30p
AC176 30p BC187 30p
AC187 30p BC212A 14p
AC188 30p BC21 2L 12p
AD1 49 /369 BC21 3 12p
AD161 45p BC2 13B 12p
AD1 62 45p BC213L 12p
BC107 12p BC214 12p
BC107A 14p BC2148 14p
BC107B 14p BC214L 12p
BC108 12p BC237 18p
BC108A 14p BC23BB 18p
BC10813 14p BC307 18p
BC108C 14p BC308 14p
13C109 12p BC327 16p
BC109B
aciD9C

14p
14p

BC328
BC337

16p
16p

BC140 3Sp BC338 16p
8C141 35p BC441 36p
BC142 35p BC461 36p
BC 143 3Sp BC477 40p
BC147 12p BC478 40p
BC148 12p BC517 4Sp
BC157 12p BC547 15p
BC158 12p BC5413 1So
BC1 59 12p BC549 169
BC160 50p BC556 20p
6C161
BC167

4Sp
15p

BC557
BC5513

1

16699

BC168 12p BC559 16p
BC169 12p BCY70 20p
BC1 70 20p BCY71 20p
BC171 13p BCY72 23p
BC172A 12p 80131 50p
BC1 73 13p 130132 50p
BC1 77 20p 130133 60p
8C1 78 20p 130135 50p
BC1 79 2Sp 80136 40p
BC181 23p BD1 37 40p
60182 12p BC/138 40p
BC182B 14p BD139 4Sp
BC182L 12p 80140 45p
BC183 12p 8E194 149
BC183E1 12p 13E195 14p

orloo
8E199
69200
BF224B
BF2448
BF256
8E257
8E258
BF 259
BF594
BF595
BFR39
BER79
BFR93
BFX29
BFX84
FIFX85
EIFX87
BFXBEI
BFY50
BFV51
BFY52
BFY90
BRY39
BSX20
BSX29
BU105
BU205
BU208A
MJ2955

lep
14p
35p
20p
3Sp
35p
35p
35p
35p
40p
30p
20p
30p
30p
30p
30p
30p
30p
30p
28p
2Sp
25p
130p
40p
30p
35p

170p
200p
220p

909

MJE371 90p
MJE2955 110p
MJE30557 80p
MPSA06 2Sp
MPSA56 30p
MPSUO5 65p
MPSU56 60p
0C22
0C23
0C26
0C28
0C36
0C41
0C42
0070
0076
0081
0082
0084
TIP29
TIP29A
TIP29B

150p
150p

200009p

1

2209
75p
75p
60p
60p
60p
60p
50p
30p
35p
50p

11,Z0l. "op
TIP30A 40p
TIP3OB 50p
TIP30C 45p
TIP31 389
TIP31A 40p
TIP31B 40p
TIP31C 45p
TIP32A 40p
TIP32C 40p
TIP36C 140p
TIP41A 50p
TIP41B 50p
TIP42A 60p
1194213 65p
TIP1 20 80p
TIP121 Bop
TIP142 120p
TIP2955 70p
TIS43 36p
TIS44 40p
TIS90 30p
TIS91 30p
VNIOKMA 75p
VN66AF 95p
VN88AF 110p
ZTX107 12p
ZTX108 12p
ZTX109 12p
ZTX300 15p
ITX301 18p
270302 20p
ZTX303 20p
ZTX304 20p
ZTX330 35p
770500 18p
ZTX501 18p
ITX502 18p
ZTX503 18p
ZTX504 30p
ZTX531 30p
ZTX550 30p
25696 35p
25698 45p
25699 40p
25706A 26p
25708 30p
2N914 36p
25918 30p
25930 30p
251131 30p
251132 30p
251303 809

2N1304 809
251305 80p
2N1307 70p
251308 80p
251613 36p
252222A 30p
252369A 28p
252646 68p
252904A/5A 30p
252906A 60p
252907A 30p
252926G 12p
252926R 12p
2529265 12p
2N3053 30p
2N3054 75p
253055E 60p
253442 150p
253615 200p
253702 12p
253703 12p
2N3704 12p
2N3705 12p
253706 12p
2N3707 12p
253708 12p
2N3710 12p
253711 12p
253771 200p
2N3772 200p
253773 200p
2N3819 25p
253820 45p
253823 50p
253866 100p
2N3903 15p
253904 15p
253905 15p
253906 15p
255172 30p
255194 80P
2N5457 42p
2N5458 48p
35128 85p
35140 85p
3N141 BSp
3N163 110p
35201 110p
35202 125p
40406 80p
40407 80p

TTL

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416

18p
lap
1Bp
18p
18p
lap
32p
32p
25p
25p
lap
25p
26p
26p
37p
28p

LS TTL
74LSOO
74LSO1
74LS02
74L004
741_0(35
741_508
741.009
741_011
74L312
74LS13
74LS14
74LS15
74LS20
74L021
74LS22
74L026
74LS27

40p
40p
359
60p
36p
60p
21p
450
36o
269

160p
20p
30p
20p
209
20p
40p

CMOS

CD4000
CD400 1
CD4002
CD4006
CD4007
C04008
CD4009
CD4010
C04011
CD4012
C04013
C D40 14

15p

15pp

15

60p
16p
45p
30p
35p
15p
20p
25p
55p

7417,
7420
7422
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7441
7442
7443
7444
7445
7446

20p
2Bp
2Bp
28p
30p
30p
26p
26p
35p
30p
300
23p
51p
40p
71p
95P
71p
71p

7448
7450
7451
4753
7454
7460
7470
7472
7473
7474
7475
7476
7480
7481
7482
7483
7484
7485

rap
55p
21p
20p
21p
21p
21p
25p
2Sp
30p
35p
40p
3Sp
30p

110p
70p
5841
81p
750

/900
7489
7490
7491
7492
7493
7494
7495
7496
7497
74100
74104
74105
74107
74109
74110
74111
74116
74118

acip
140p
37p
45p
40p
41p
41p
41p
41p
60p
95p
Sop
58p
30p
30p
41p
70p
70p
659

/411Y
74121
74122
74123
74126
74132
74135
74141
74144
74145
74147
74148
74150
74151
74153
74154
74155
74156
74157

cap
3Sp
41p
41p
70p
6Sp
50p
51p

250p
575p
125p
65p
70p
46p
46P
alp
46p
46p
35p

/410U
74161
74162
74163
74164
74165
74166
74167
74170
74173
74174
74175
74176
74177
74180
74181
74182
74184
74185

sop
56p
449
46p
41613

80p
60p

145p
195p
120p
is,
65p
46p
5Sp
SOp

121p
70p

105p
105p

/41UU
74191
74192
74193
74194
74195
74195
74197
74198
74199
74221
74279
74284
74285
74366
74390
74393

74LS28
741_530

7,1L2E7

74L037
74LS38

20p
40p
50p
22p
SOP
47p

711:12 :::7

74L049 22p

4= 729125::

77:Ln

;474LE:

77277:
74L583

110p
65p
311p
30p
30p
25p
859

74LS85
74LS86
74L090
74LS93
74LS95
74LS96
74 LS1 07
74LS1 09
74LS113
74LS1 22
74 LS1 23
74LS1 24
74LS1 25
74LS1 32
74LS1 36
LS74138
74L S1 39
74LS147

60p
65p
359
30p
55p

125p
52p
34p
38p
4Sp

160p
125p
9Sp

100p
35p

165p
80p

135p

74LS148
74LS151
74LS153
74LS154
74LS155
74LS156
74LS157
74LS158
74LS160
74LS161
74LS1 62
74LS163
74LS164
74LS165
74LS166
74LS168
74LS169
74LS170

160p
60p

2 20p
559

80p
75p

140p
75p
45p
50p
50p
50p
75p

130P
130p
2009
90p
650

74LS1 73
74LS1 74
74LS1 75
74L S181
74L$1 83
74LS190
7413191
74LS 192
74L SI 93
74 L Si 94
74LS195
74L0196
74LS197
74LS221
74LS240
74LS241
74LS242
74LS243

809
120p

65p
1309
195p
75p
75p
75p
50p
SOp
50p
55p
650

130P
1109
1609

509
809

74LS244
74LS245
74LS247
74LS248
74LS249
74LS251
74LS253
74L S257
74LS258
74LS259
74LS260
74LS266
74L0273
74LS275
74L 0279
74LS280
74LS283
74LS290

140p
180p

809
809
809
459
45p
85p
50p
80p
45p
550

1600
180p

55p
140p

70p
55p

ZEE
7:233647

7:231;7

7415373
74LS374
741_0375
74LS386

7:7153904'11-1;73
/4LS398
77,11:5541

5629
74LS669
74LS670

56p
110p
60p

98psora

ISO,
1110p

OOP
70p

2449
Sap

1509
170p
130p
200p

120p
1110p

RIBBON CABLE
(Pe ed per

COLOUR
WAYS
10
20
26

26p
53p
76p

D CONNECTORS
MALE FEMALE

9 way 75p 100p
15 way 100p 1140
25 way 140p 195p

D -CONNECTOR COVERS
9 way 110

15 way 110
25 way 125

RECHARGEABLE BATTERIES
HP2, 12v. 4 OAH
HP2, 1.2v, 1.2AH
HP11, 1.2v, 1.2AH
HP7, 1.25v, 50OrnAH
AAA. 1.2v, 180mAH
PP3, 84v, 110mAH

ALUMINIUM
BOXES

317,1" x isr x 9e
80 x 50 x 25 80p
100 x 65 x 50 1.20
100 0 70 40 1.20
100 100 40 1.20
135 x 70 040 120
135 x 105x40 1.40
180 x 125 x 65 195
205 0 155 x 75 2.50

E2.60
E2.40
E1.00

30p
E4.50

DIODES 04203 9p 1115060

042132 9p 195062
AA215 169 5823 Op 1145400

BAXI3 10p 5914 Sp 155401
130100 30p N916 6p 1E45402
00127 Itp N4000 Sp 1105403
E10133 20p 104001 59 155401
00206 30p 144002 Sp 155405
BY207 30p 54003 6p 155406
BY299 40p 541304 6p 155407
810410 113p 51035 7p 1554013

0447 10p NM 7p 1544
0490 Op 51037 Bp 15921
0491 Bp 54148 Sp 15922
0495 Bp 444448 6p 15923

13p

20P
Ilp
lip
14p
15p

16p
179
18p
Up
25p

Sp

7p
7p

7p

LINEAR
CA1310E
CA13506
CA3020
CA3028
CA3035
CA3043
CA3055
CA3065
CA3080
CA3081
CA3085
CA3086
CA3089

165p
90p

230p
110p
270p
305p

BSp
150p
80p

225p
145p
65p

230p

CD4015
CD4016
CD401 7
CD4018
CD4019
CD4020
CO4021
CD4022
CD4023
CD4024
CD4025
CD4026
CD4027
CD4028
CD4029

CA3090
CA3130
CA3140
CA3240
ICM7555
ICM7556
LF347
LF351 10
LF353N
LM224
LM301
LM308
LM311N
LM318N
LM324

46p
30p
40p
52p
30p
52p
46p
46p
209
40p
lap

100p
25p
4541

55p

415p
105p

52p
125p
105p
200p
200p

55p
100p
1543p
30p

100p
alp

50p

I C SOCKETS ZENER DIODES
LOW PROFILE

D.I.L Type Price
8 pin Op

14 pin 2p
16 pin 4p
18 pin Op
20 pin 24p
22 pin 25p
24 pin 30p
28 pin 32p
40 p. 35p

VERO PLASTIC BOXES
White 71 x 49 25
Blk 71 x 49 x 25
Blk 120 5 80 r 35
Blk 180 x 110 x55

POTENTIOMETERS
Carbon track, 1 watt log & linear

values.
Range Price
4708-2.2MR (single track) 40p
4.75-2.2MR (dual gang) 100p
4.7K-2.2MR (single gang DIP switch)

90p

RESISTORS

500

60p
60p
1.10
1.75

TURNED PIN
D.I.L. Type

8 pin
14 pin
16 pin
18 pin
22 pin
24 pin
28 pin
40 pin

Price
35p
50p
EiCip

65p
75p
80p

100p
150p

004035
C04038
C04040
C04041
C04042
CD4043
C04044
CD4045
CD4046
CD4047
CD4048
CD4049
CD4050
C04052
CD4053

LM339
LM348
LM358
LM380
LM381
LM382
LM384
LM386
LM387
LM389

10.4732
I LM747
ILM1458
I LM3900
I LM3909

B2X61C/1.4 watt: 3V3. 3V6. 3V9. 4V7 V6

6V2 N5, 852, 100 IIV, I2V, 13V, I5V, 18V.
200. 22V. 245. 270. XIV 330, 360, 390, 435.
470, 56V, 685. 75V, 82V. 1006 1800. 2005

16p e ch
BZYNC/0.4 watt: 153, 214, 3v, 303, 306,359,
403 407, 501. 51/6 652. 755 852. 901. 00.
11V, 125. I3V. I50. I60. 18V. 22V. 245. 7V.

30V 33V. 360 10p each

VERO BOARDS THYRISTORS
127 63
95 x 63
431 Y 63
127 5 95
95 5 95
431 x 95
454 x 119
63 5 25

SOLDER
20 sw9, 3 core

1.10
95p
317
1.20
1.15
420
5.50

pk of 5 1.30

495p

13T101

87102
13T106

07107
87108

11144

TIC1060
TIGIO6M
TIC1260
TIC2060
Timm
1112400

104p
104p
104p
132p
143p
20p
40p
77p
99p
110p

130p
90p

T05 14/4005
251599
254441
254414
255060
255061
255062
255063
259364
600inAe201/
600m4/30V
6013nA/1000

1049
40p

170p
150p
36p
33p
alp
47p
47p
21p
lop
30p

55p
125p
50p
50p
4Sp
46p
46p

120p
55p
46p
45p
30p
30p
70p
60p

80p
90p
52P
859

170p
130p

16000pp

1

1409
110p
55p
7Sp
45p
70p
92p

LEDs

CD4054
CD4060
C04066
CD4068
C04069
CD4070
C04071
CD4072
CD4075
CD4076
CD4077
CD4078
CD4081
CD4082
CD4085

103p
110p
30p
20p
20p
189
lap
lap
25p
60p
30p
25p
25p
25p
72p

CD4093
C04099
CD4160
CD4161
CD4162
CD4163
CD4I75
CD4402
CD441 2
CD4419
CD4445
CD4446
C04449
CD4501
CD4502

40p
140p
7Sp
75p
7Sp
75p
75p
7Sp
7Sp
7Sp
7Sp
75P
7Sp
3SP
70p

CD4503
CD451 1
C134512
CD4514
CD4515
C04516
CD45 18
CD4520
CD4528
C04538
CD4539
CD4541
CD4555
CD4561
CD4568

46p
52p
60p

140p
200p

65p
S2p
60p
Blp

100p
713p

100p
609

110p
80p

004566
CD4572
C04581
CD4582
C04583
CD4584
CD4585
CD40100
CD40 106
C040109
CD401 14
CD40174

80p
110p
00p
90p
110p
80p

11011
2011p

Sop

20000pp

1

80p

LM391 1 140p
LM3914 285p
LM391 5 205p
LM3916 28Sp
MC1458 70p
MC1488 809
MC1489 90p
NE555 20p
NE556 55p
NE564 405p
NE566 173p
NE567 161p
NE570 391p
NE571 387p
SAA5010

5mm Red 10p
Green 13p

Yellow 110;3rnm Red
Green 13p
Yellow 13p

GOX21 Red
Bashing 65p
251 Rect/stack

Red 20p
Green 25p
Yellow 25p

600m4e2000
14/505
14/100V
14/2000
14/4005
I4/605
IA/866V
34/500
34/1000
34/2005
3A/4045
3A/6000
34/8030
54/500

SLIDER POTS PRESETS
60mm track, log & linear values.

Range Price
55-50040 80p

High stability, 1 watt, 5%
Range Price 11-99)
1R-10MR 2p

High stability, i watt. 5%
Range Price 11-991
1R-10MR 3p

MOO"(
1p

1100+1
16p

Pre-set pots 1 watt
Rili-g4,7MR

(mini yen. & horiz I
Price

lOp

CAPACITORS
CERAMIC I pF 2p2. 257 3p3, 3p9,$pi5p6 6p8, Bp2, 1OpF. 1277.15pF. 18p1. 22pF. 27pF. 33pF,
39pF. 47p1. 56pF. 68pF. 82pf. 100pF. 120pF, 1500. 1130pf. 220pF. 270pF. 330pF. 470pF, 560pF,
&OWE, 87205). 1000pF. In5.1n8,2n2 3n3, n9, 407, 5n6, 6n8, 8o2. 104. 22nF 47nF,100n569 each
MYLAR: 1008 InF, 2n2, 3n3, 4n7, 6n8 lOnF 7p each. 15nF. 22nF, 23nf. 47nF 9p each. 69nF.
103nF Ilp each. 2241n9 15p. 3304 lap. 470nF, 20p.
POLYSTYRENE npf. 07pF. 68pF. 82 F. IMpf. 120pF. 150pF 220pf, 270pF. 130pF. 390131.
470p1, 680411. 820p7, 1013pF. 1200pf, 19)00. 18E6pf. 2000pF. 2200pF. 3300pF, 4700pF. 5600pF,
10n) 8p each
TANTALUM BEAD 3V: 100uF. 15011, 220uF, 330uF Sip each. 470,1 110p. 580u1 16041. 683:
6,8, 12p. 10uF 13p. 3301 33p. 47uF 25p. 100u). 2204Tlp each. 470uF 180p. 104: 151.11, ThiF ulp

4Sp

40p
45p
50p
60p
7Sp
93p

46P
53p
571p

71p
79p
99p
43p

113 Red
Red 20p
Green 25p
Yellow 25p

323 Tn
Red 20p
Green 25p
Yellow 25p

503 Square
Red 20p
Green 25p
Yellow 25p

SAA5020
05760135295p
TAA.6214 290p
TAA661B 175p
TBA1 208 709
TBA1205 68p
TBA120U 98p
TB45400 161p
TBA651
TBA800 959
TBA810S 110p
TBA820 alp
TBA9200 175p
TCA2705 171p
TDA1 004 345p

5A/400V
5/1/6000
54/8000
74/1000
74205
75/4000
74/6000
74/0005
1014/50V
104/1005
104/2005
10A/4000
704/6005
10A/8000

60p
7Dp

110p

Sop

frOp

70p
90p

60P
55p
60p
65p
70p
N9

1150

LM3095
1.44309K

144317K
LM317T
L44320/5
LM320/12
1.44320/15
14.1320/24
1443377

TDA1008 347p
TDA1022 570p
TDA1024 120p
TDA2002 1517p
TDA2003 345p
TDA2020 350p
TDA2030 340p
TDA2102
TDA2522
TDA9400
TL061 50p
TL062 75p
TL064 150p
7L071 50p
TL072 60p

TL074
TL081
TL082
TL083
TL0134
UA748
25414
Z94424
25425
ZN426
ZN427
Z51034
251040

REGULATORS
1SOp 047231

80p 78054
130p 70124
350p 701254
130p 78154
65p 78184
65p 70244
65p 79054
65p 79124

180p 7915A
LM1469 324p 7916A
U4711P 184/501 79244

117p
40p
(159
92p
1115p

40p

1590p5p

400p
3459
715p
230p
7509

77p 18412134/501
50p
50p 78L05

121p 781.12
50p 78L15
50p 78118
50p 70124
55p 78162
55p 79105
55p 79L12
55p 7905
55p 79E/8

79124

460p
35p
35p
35p
35p
35p
35p
45p
45p
45p
45p

TRIACS BRIDGE RECTIFIERS
241/2(114 5041 1 4/50V 30p 6A/50V 75,
24/4000 60p 141013V 309 6A/100V 75,
24/6604 60p 14/200V 35p 6A/20M
4A/4005 60p 1A/4005 40p 64/403V IN,
601/1000 BOp 24/500 3Sp 104/2000 2N,
64/2000 110p 24/101,1 45p 104/4400 200,
64/1001/ 911p 24/2000 50p 254/2000 250p
84/4660 80p 24/4000 55p 254/4000 1009
104/1005
104/2905
104/4005

110p

100p
1109

Dale Etch resist

104/400P 100p E1.10

each. 33 F 33p. 47uF 40p. 58u5 63p. 210(if 110p.
16V1 2:2 3u3 20p each. 4u7 6u8 25p each. 10uF Up. 220 35p 169: 33uF 40p. 47uF 60p 1001E
95p. 220,9105p. 259, 15uF, 22uf 40p each 47:1,60:160p. 35V. 0 I uF, 022,1, 0 47uF 16p each.
luF, 1.15 lap each. 2u2 2Sp. 3u3, 4:7 20p each. 6,8 300. 70,1 4041. 47uF Op.
ELECTROLYTIC Asiel 01 Radial 1611: 10,1, 22uF. 33:1 10p each. 47u). Nu), 100uF 12p each.
125uF, 220uF 14p each. 330uF lip. 470uF 24p. Eakd 36p. 10000 30p. 1500uF 4041. 2266tiF 5041.
2511: luF. 10uF, V:), 47uF 10p each. 100(11 12p. 220,) 20p. 4700 30p. 10001)40p. 220011 5Sp.
470011 115p. 350. 1291.4. 250uf 20p each. 405: 608 lOp. 470uF /Op. 10004 45p. 50V: 047:1.
I uF Op each. 119 Ismail) 12p. 220uF 3Sp. 6311: IuE 2:2 407 7p each. 1017, nuF 10 each. 41:9
lip. 100uF 2041. 2204 30p. 100V: 4 7F Np. 1609. 10541 Up. 250V, 0.01.1, 0 047uF, 0 lief 10,
each nu) 11p. 0 47Lif 12p. luF lip. 2:2 26p. 10uF no. 100uF 35p. NOV: 0 474 3Se. 5009
0.022u1, 0.017,5 30p each 022:1. 67p. 1000V: 0 0822uf 27p. 0.022:1, OluF 39p each.
POLYESTER CNN ESOY 01. 022. 033. OBE 10p. 15 a micro. 4712p. 6028/. I uF 25922
SOP.

SILVERED MICA 222. 366. 551. TOPE 1130F. 2007. 22PF. 250. 27pf 13p each. 3041).1397.3905.
47pF. 50pF. 56pF, 68pf, 75pF, 82pF. 11)35). 120171. 15001. 18041f, 20005. 220411. 250pf. 270411.
300pF 15p each. 330pF, 390pF, 470p) 19, each. 9313p1, 560pf, 68001 22p each 8200E 24P.
ICOOpf no. 15E60 32p. 1800417 I2,. 22130pF 45p. 27000 4Bp. 360007 S5p 39030 140. 4703pf
113p. WOO 90p. 68000 115p. 8200pF 1209 10000PF 125P

Prices for TTL Components
are changing all the time.

Please phone for current prices
NEW ILLUSTRATED CATALOGUE

NOW AVAILABLE,
£1 including VAT plus P&P

50p P&P ON ALL ORDERS UNDER £10
TELEPHONE ORDERS ACCEPTED WITH ACCESS

& BARCLAYCARD OFFICIAL ORDERS MOST
WELCOME FROM SCHOOLS ETC

WE ARE OPEN MONDAY TO SATURDAY 9-6 PM
All prices include V A T Same day despatch
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NEWS DESK
Cellular radio prices

British Telecom Radio-
phone today announced the
details of its prices for the
new Cellnet cellular radio
service which is scheduled to
start operating early in 1985.

The new car radiophone, to
be called the Telecom Topaz,
will cost £1350. Installation
will cost around £100 depen-
ding on the make of car. The
phone will be manufactured
by NEC in Japan.

Telecom Topaz features a
16 -memory store, a ten -digit
display of the number dialled,
hands -free operation, elec-
tronic security lock and last
number recall.

In addition, British Telecom
Radiophone also announced
its intention to place orders
with Motorola and Mobira for
cellular radiophones, for use
in the car and as hand-held
portables.

The new products from
motorola and Mobira are
expected to cost between
£1350 and £2000 for car
radiophones, and between
£2000 and £2500 for the hand
portables. All prices exclude
VAT.

As a special service to
existing radiophone custom-
ers, British Telecom
Radiophone will be offering a
trade-in deal for people
switching over to Cellnet.

From April 1 next year,
customers who own either of
British Telecom's automatic
car radiophones, Sapphire
and Emerald, will be able to
switch to Telecom Topaz for
only £850 - a discount of £500 -
provided they have been
using the service for at least
one year.

Sales of Cellnet equipment
will be handled by British
Telecom Radiophone's retail
division which has a nation-
wide network of dealers sell-
ing the existing range of
British Telecom radiophones.

The opening of the Cellnet
service will mean the
introduction of a new range of
products, the first of which is
Telecom Topaz.

Telecom Topaz charges
(excluding VAT) start at £1350
for the equipment (approx £92
per quarter for a five-year
lease). Connection to the
Cellnet system costs an initial

NAVAL -s',_.COMMUNICATION

f1M1

£60 plus a quarterly subscrip-
tion of £75. Call charges range
between 8p and 25p per
minute according to the tim-
ing of the call.

Sales enquiries for British
Telecom Radiophone pro-
ducts should be made to Al
Tingey on 01-730 1570. The
Marketing Manager is David
Pugh on 01-730 1412.

British Amateur Television
Club

Amateur TV enthusiasts in
Central Scotland who would
be willing to participate in
financial support or construc-
tion of a 24cm ATV Repeater
for the area are asked to
contact Norrie, GM4BVU, 3
Townhi II Road, Earnock,
Hamilton, ML3 9UX.

MOBILE CELLULAR
TELEPHONE

)MOTOROLA

Prestel for Australia
Prestel, British Telecom's

world-beating viewdata sys-
tem based on GEC compu-
ters, has recorded another
major international success
by winning the prestige
Australian public service con-
tract.

The all -British system has
been chosen by Telecom
Australia for its new Viatel
service which will start early
next year.

The contract for GEC com-
puters and Prestel software
was won against stiff inter-
national competition. It is
worth £2 million initially with
more to follow as Viatel
develops and expands.

More than 1,000 Prestel-
type terminals are already
operating on private Austra-
lian networks and local firms
will be able to supply termi-
nals, TV -set adaptors and
personal computers to work
with Viatel.

The Australian decision
means that 10 countries have
now purchased national
videotex systems from GEC-
Prestel - more than all other
international competitors
combined.

Three GEC 4190 mini-
computers will be installed at
the Melbourne headquarters
Australia's Viatel service
which will start public opera-
tions in February 1985. Each
computer is capable of hand-
ling 2,000 simultaneous calls.

Unlike most other coun-
tries, Australia has decided to
omit the normal public trial
stage.

New business opportunities
created in mobile radio

The Department of Trade
and Industry has published a
consultative document on the
future of the radio frequen-
cies known as Band I (41-68
MHz) and Band III (174-225
MHz), which will cease to be
used for 405 -line black and
white television services
from the end of 1984.

This move will create one of
the largest single additions to
the spectrum available for
mobile radio in Great Britain,
and is bound to attract much
business interest.
A summary of this document
is given on page 58.
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NEWS DESK
RSGB news

Some Raynet members in
East Anglia participating in
I ntex, the national home
defence exercise held
recently, were actively can-
vassed by a group who
claimed that such participa-
tion would be an infringement
of national and international
radio regulations.

Fortunately the situation
was clarified by reference to
DTI and participating mem-
bers were reassured by
information issued very
rapidly from HQ.

It is probably worth restat-
ing that Raynet exists purely
to provide a communication
resource to the community at
large in times of national and
local need.

It is open to all radio
amateurs and SWLs, whether
they be RSGB members or
not. It is not a political
organisation, nor does it wish
to promote any particular
political point of view.

Members and groups are
free to decide for themselves
their level of support for any
user service. In particular
they are free to decide their

level of support for CEPOs in
work related to peace time,
disaster, or to home defence
training.

The Chinese Radio Sports
Association, which repre-
sents radio amateurs in the
People's Republic of China,
has applied for membership
of the IARU. CRSA was ori-
ginally founded in 1964 but it
became inactive soon after
that date because of the
suspension of amateur radio
in China until early 1982.
Amateur radio in China is still
club -based, with no licences
for individual stations having
yet been granted: there are at
present three club stations,
BY1PK near CRSA headquar-
ters (box 6106, Beijing),
BY4AA at the Shanghai
branch (box 205, Shanghai)
and BY8AA at the Sichuan
branch (box 6106, Beijing).

There are at present 30
authorised operators, and
other applicants are being
trained at present.

Another application for
membership of the IARU has
been received from the

Vanuatu Amateur Radio Soci-
ety, which represents
amateurs in the Republic of
Vanuatu. The society was
founded in May 1980, at which
time the country was known
as New Hebrides and was
jointly administered by
France and the United King-
dom. There are 25 amateurs in
Vanuatu, of which 18 are
members of VARS, and the
country's licensing authority
is reported to have a very
favourable attitude to the
hobby.

VARS has a headquarters
station with the callsign
YJ8DX, and the callsign
YJ8ES is used by the Society's
branch on Espiritu Santo
Island.

The Department of Trade
and Industry is at present
considering ways of restric-
ting the use of illegal 27MHz
CB equipment without
adversely affecting the
operation of licensed radio
amateurs on the 28MHz band.

European Space Agency
astronaut Huber Ocolls from
the Netherlands may become

the first European amateur in
space. He is due to fly on one
of the USA space shuttle
missions during 1985.
Although he is not yet
licensed, he intends to obtain
his ticket prior to launch. The
Dutch National Society,
VERON, is apparently to make
an official request to NASA
for him to use equipment
similar to that used by W5LFL.

Packet Radio is another
acea of rapid growth within
amateur radio which is gain-
ing popularity in the UK.
Packet data exchanges
between two individual
amateurs is quite legal. As
such, it is just another form of
data transmission which is
quite permissible under the
terms of the UK licence. The
initial confusion was because
of the third party message
facilities associated with
packet radio at present being
used by many amateurs in
North America. Needless to
say, as with any other form of
data transmission, identifica-
tion of transmissions should
always comply with UK
licence regulations.
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GENERAL COVERAGE
RECEIVER KIT

FCR 130
This is a complete kit which allows you to build and learn as you go.
Suitable for anyone who has an interest in radio and can manage a soldering iron. It
really is within the scope of most beginners. You don't have to be a 'semi-professional
amateur to understand how it works as we supply very comprehensive and complete
instructions, written in plain language. Well spaced components so its OK for fat fingers!
The receiver tunes, in 3 bands from 1 to 30 Mhz. Solid aluminium tuning and control
knobs and base panel. Black anodised front panel.
Nice to build ... nice to look at ... nice to own.
Model FCR 130 Receiver kit ONLY £75.30 inc VAT. Post & Packing £2.40

* 30:1 Geared analogue tuning
* 3 Band switch with spare position
* Tape record socket
* Headphone socket
* Signal Meter
* Internal speaker + On/Off sw.
* A F. Gain and Tone Control
*AM, CW, SSB

COMMUTECH (Devon) LTD Chapel Street, Holsworthy,
Devon EX22 6AR Tel (0409) 253504

acoF
SX 400
Undoubtedly the finest VHF UHF
receiver yet developed. Extremely
professional in its design. Fully pro-
grammable. scan facility. memory
facility.

£598 INC VAT.

SONY ICF 76000
Sony's latest approach to pocket-
size communications receivers.
Covering from 153 Kc through to
30 MHz. All mode operation including
SSB and FM on broadcast band.
Keyboard entry for frequency access.
Memory facility. Scan facility. A truly
portable communication receiver.
AC power supply included.

£179
INC VAT.

NI
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an, INN IMI NO
NM 111011

EMIR

ICOM IC -R71
The best communications Ieceivei rrt
professional slandaicts yet to be
()Hoed lo the amateur liateinily luny
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will) f M option. Memory facility.
Optional intiaa ed remote conliol unit

£649 INC VAT.
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High Quality
Precision

Directional Coupler
b Derrick Sim  son

In the course of work on the develop-
ment of an antenna system the need to
be able to measure voltage standing
wave ratio at 432MHz and higher fre-
quencies prompted a look at commer-
cially available directional couplers. The
cost of these was enormously high,
certainly out of reach of the pocket of
most radio amateurs.

It was found that the basic concept was
very simple and that the high cost is
almost entirely due to the high mechani-
cal precision necessary in order that the
accuracy, reliability and repeatability
could be achieved and maintained over
long periods of time.

SWR meter
A directional coupler in some form or

other is used in every instrument and is
commonly called a SWR meter. It is a
device that is capable of separating the
forward or incident voltage from the
reverse or reflected voltage, which
occur in a transmission line, co -axial or
parallel carrying radio frequency energy
that is not perfectly terminated.

Note: A line that is infinitely long can
be considered as perfectly terminated if
all the energy fed into it is totally
absorbed, dissipated in the loss resist-
ance along its length.

The circuit and the electrical form of
the directional coupler is as shown in
Figure 1, and may be recognised by
some. It consists of a central line
somewhat larger in diameter than the
two smaller lines coupled to it, but
maintaining the characteristic impe-
dance of the co -axial line of 50ohm.

The smaller lines are diametrically
opposite one another on each side of the
main line. These secondary lines also
have their characteristic impedance set
at 50ohm so that the measuring equip-
ment will also see a matched line. In use
we very often find that one end of the
secondary lines are in fact terminated

with 50ohm dummy loads. This ensures
that there is a standard that is common to
all the measurements made, and can
always be referred to.

The physical dimensions of the dire-
ctional coupler are determined by the
size of the flange on the 'N' type socket
used and the necessity to make the
instrument with a 50ohm characteristic
impedance. The formula used to calcu-
late the sizes of the lines is given in the
appendix.

Standing waves
At this point it may be helpful to

consider how standing waves form and
how they relate to the measurements
made and to what is happening in the
transmission line.

The sine wave of the voltage being
propagated in a line towards a short
circuit, produces an incident wave

moving from left to right (refer to Figure
2).

Since there can be no voltage sus-
tained across the short circuit assuming
no losses, an equal voltage is reflected
and is propagated back down the line
with such a phase that the voltage at the
short is always zero.

It is also true that the current is a
maximum into the short circuit and that
the current wave is also reflected in the
same way. This is important because it
does not matter whether the voltage or
current is measured as the result is the
same.

Diode voltmeter
The conception of two independent

waves existing on the line and travelling
in opposite directions at the same time is
correct, but it is not sufficient for all
problems.

Coaxial sockets

Main line

Incident voltage wave

Reflected voltage wave

Coupling line

Coupling line

Figure 1 The physical
and electrical form of a
directional coupler

Figure 2 Theoretical
wave form

Short
circuit
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DIRECTIONAL COUPLER
For example, a simple diode voltmeter

(see Figure 3) connected across such a
line could not separate the two waves but
would give a reading that would be
dependent upon the magnitude and the
relative phase of the two voltages
existing on the line at that point.

If the voltmeter was moved then it
would be found to give a different
reading depending upon its position on
the line.

For instance, if both reflected and
incident voltages were in phase at the
point of measurement, then the meter
would show a reading of twice the
incident voltage. Conversely, if both
voltages were out of phase by 180°, then
the meter would show zero voltage.

So it can be seen that a reading can be
taken simply by moving the diode volt-
meter along the line.

Tx
5011

output

Figure 4 Method of measuring power using a
directional coupler

Calibrated
millivoltmeter

Note that the reflections of voltage
from short circuit lines, and also from
open circuited lines, are considered to
be total reflection modified only by the
losses inherent in all transmission lines;
the losses having the effect of making
the measured voltage reflected lower by
the amount of loss in the line.

Care should be taken when measuring
the reflected voltage at the transmitter
end because the measurement must
take into account the loss incurred from
transmitter to the load, and add the loss
from the load back to our measurement
point at the transmitter. In other words,
the cable loss reduces the forward
voltage and also reduces the reflected
voltage. The same also applies to the
current.

Between the extremes of open and
short circuited lines the terminating
impedance may have any values of
resistance and reactance. Therefore, if
the termination has a resistive compo-
nent then power will be absorbed in that
resistance and the reflected power will
decrease in magnitude, the actual value
depending upon the amount of power
fed into the line and the loss of the line.

Therefore it can be seen that if the load
is purely resistive, but is not the correct
value to terminate the line fully, there
will be a standing wave on the line that is
a function of the forward power minus
the power absorbed in the load.

This is a measure of how closely the
cable impedance and the load impe-
dance match. For a resistive load the

1000p

-411-1

1M12

1N26 or GEX66
or HP2800
etc.

Figure 3 Circuit of a simple diode voltmeter

Calibrated coupler

LJ
500
termination

forward and reflected voltages are in
phase with one another, but if there is a
reactance associated with the load
impedance, then the phase angle of the
reflected voltage will vary between plus
90° and minus 90° with respect to the
forward voltage. The phase angle is
therefore dependent upon the magni-
tude and the sign of the associated
reactance.

Unfortunately a directional coupler,
like the diode voltmeter, cannot dis-
tinguish between loads that are purely
resistive and loads which are partially or

3"

totally reactive, in so much as reactances
dissipate no power. All that can be done
is to measure the values of forward and
reflected voltages or currents and allow
them to be expressed as a ratio.

However, this information can be very
valuable because it can be used to
determine the load impedance, if the
conditions under which the measure-
ment is taken are precisely defined. One
of these is that the directional coupler
can be connected directly to the antenna
terminals without the use of any inter-
vening co -axial cable, so that a measure-
ment can be taken determining the
complex impedance of the terminations.

To make further measurements would
need a slotted line, but these are
necessary if the load is to be totally
defined.

5011
load

Power measurements
Another use for a directional coupler is

for power measurement and for this a
calibrated coupler and dummy load are
required, along with an RF voltmeter.

The method of doing this is to couple
the transmitter to a dummy load of the
correct value via the directional coupler,
terminate one
line termination and the other end with a
calibrated voltmeter or millivoltmeter.
Then the power can be found by using
Ohm's Law and multiplying the result by
the coupler loss factor for that frequency
(see Figure 4).

Construction
In order to construct this directional

coupler it must be said that a fair amount

Figure 5 Detail
of block of brass or
aluminium

1"
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WELZ"MADE TO MEASURE"

USED BY PROFESSIONALS AND AMATEURS THROUGHOUT THE WORLD

SP -15M 1.8-150 MHz
200 W max. SP -45M 140-470 MHz

100 W max.

Full -Flat Response SWR & Power Meter
 Slim & compact body, usable in mobile, marine, handy &

base stations.
 WELZ's exclusive new three -transformer type directional

power sensor using ferrite cores.
 Three ranges (2.5/20/200 W) Forward/Reflected Power and

SWR measurements.
 Full scale meter indication at 2.5 W power range.
 1.5 W SWR sensitivity.
 Connectable with matching network AC -35M or AC -38M

(as shown in picture).

£41 inc VAT
ANTENNA TUNER using SP -15M & AC-35M/AC38M

AC 38 ATU £73.95 Carriage £2 extra per item
Send for details of complete range of Welz products.

 WELZ's new exclusive wide range (140--470 MHz)
directional power sensor.

 Three ranges (3/20/100 W) Forward/Reflected power and
SWR Measurements.

 Full scale meter indication at 3.0 W power range.
 3W SWR sensitivity.

£59.75 inc VAT
SPECIFICATIONS

SP -15M SP -45M

Frequency Range (MHz) 1.8-150 140-470

Power Measurement (W) CW 0-200 0-100

Accuracy (power measure-
ment) at full scale

±10%

Power Range (W) 2.5/20/200 3.0/20/100

Measurement Function Forward/Reflected Power,
Calibration & SWR

Insertion Loss (dB) 0.2 0.5

SWR Measurement 1:1 - 1:.

SWR Sensitivity (W) 1.5 3.0

Impedance 50 ohms

Connectors SO -239

Dimensions (mm) 160 (W) X 65 (H) X 145 (D)

Weight (9) 950

WATERS & STANTON ELECTRONICS
Head Office: 18.20 Main Rd, Hockley, Essex. Southend (0702) 206835 & 204965
Branch: 12 North Street, Hornchurch, Essex. (04024) 44765.
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DIRECTIONAL COUPLER
of precision engineering and lathe work
is necessary, but this is a must if
meaningful use is to be made of the
information gained by the measure-
ments that can be performed by this
device.

Some of the parts must be manufac-
tured to an accuracy of plus or minus

Figure 6 Centre conductor

Drill 0.125"
diameter

one -thousandth of an inch, mainly turned
parts; most of the other parts can be
finished to a standard engineering
tolerance of plus or minus one -hun-
dredth of an inch.

The body of the coupler is machined
from a block of brass (see Figure 5) or
aluminium 3 inches long and 1 inch
square. It is set up on the cross slide
using a lathe as a boring machine. A pilot
hole .250 inches in diameter is drilled
through the block as accurately as
possible.

Next, using a long series drill, without
removing the block from the lathe cross
slide or moving the cross slide in any way
(experienced machinists may adjust the
cross slide in order to correct an out of
true of the pilot hole as it exits the block),
fit a boring bar with a cutter set for .265
inches and take a slow cut. Keep taking
fine cuts until .565 inches is arrived at.

0.21"

Turn the block around and do the same
at the other side. The block can now be

0.25" removed from the lathe and sharp edges
cleaned off ready for the next step.

The centre conductor is made from a
short length of standard brass .250 inch
diameter bar (see Figure 6). This is
usually accurately sized and will not
need any alteration to its diameter but be

The final bore diameter must be .575
inches ±.001 inches if a 50ohm line is to
be achieved. When the bore is finished
turn the block through 90°.

Make sure that the block is square to
the chuck and reclamp to the cross slide
ensuring that the height of the block is
not altered in any way from the previous
operation.

Fit a cutter holder into the headstock
and mount slot drill or four flute milling
cutter of .227 inches diameter. Carefully
mill a slot 1.181 inches long, deep enough
so that it cuts through into the bore. This
must be done in one cut and with very
great care.

If a lathe with a power cross slide is
available then this will present little
difficulty.

0.3"

1.5"

3"

careful not to damage its surface when
handling; use soft jaws in the vice and in
the lathe chuck when drilling and turning
the ends.

Two brass plates 1/8 inch thick, three
inches by one inch are drilled as per the
drawing and the holes threaded as
marked (Figure 7). Carefully mark out
using a centre punch on hole centres.
Use a sharp drill and be careful to avoid
snatching if using a press drill.

The body of the coupler should be
drilled and tapped to take the fastening
screws for the 'N' type sockets. 4 BA
screws could be used and the holes
opened out in the socket flange to
9/64 inches. The other holes are drilled

1.181" 101

141-0.5"-101

Figure 7 Cover plate detail

[ 0.3" 1
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DIRECTIONAL COUPLER
5/64 inch and tapped to take a 6 BA
bolt.

All the sockets are modified by turning
off the raised part on the back of the
flange. On most 'N' and BNC sockets this
will release the pin in the centre. It will
be found that there are two teflon
washers supporting the pin and the rear
one should be discarded. On some types
of BNC socket the rear teflon washer
must be turned down so that it fits into
the .250 inch hole in the mounting plate.

Once all the parts have been sorted out
a dummy assembly run can be tried and
any mechanical adjustments can be
made. Parts should be marked so that
they can be reassembled later to be put
back in the same place.

The centre conductor should have the
pins from the 'N' type socket soldered in
place and any excess solder cleaned off.
Care should be taken to ensure that the
pins are straight and in line with the
centre conductor, otherwise problems
could occur when trying to mate the 'N'
type plugs at the sockets. This can now
be set aside ready to be fitted later.

The modified BNC sockets can now be
fastened permanently to the brass plates
and then all the screw threads and the
excess pin length can be removed from
the BNC sockets. (Care should be taken
if your BNC sockets have the long teflon
support for the centre pin because there
must be at least Y8 inch of pin showing
through the teflon in order to allow the
pickup line to be fitted).

The pin on the BNC socket should be
flush with the surface of the brass
mounting plate, as should the screw
threads which protrude through the
mounting plate.This can most easily be
achieved by rubbing the assembly
againstfine carborundum paper laid on a
glass plate, to ensure a flat surface and a
good finish. All traces of grit and dust
particles must be removed before any
further assembly can take place.

Two lengths of copper wire .098 inches
in diameter and 2 inches long (allowing
plenty for cutting to size) are used for the
pick-up loops.

It is very important that the dimensions
of the pick-up loops are adhered to,
because unless there is access to
calibration facilities, the coupling loss
and balance will not be known precisely.
Adjustment of balance can be made with
simple test equipment and this will be
described in Appendix A.

A simple jig should be made in order to
help make the loops. A piece of plate
about Y8 inch thick has to have two holes
drilled in it .114 inches in diameter and
1.181 inches apart. The copper wire
should be bent into a flattened 'U' shape
(Figure 8), the ends should pass through
both holes, and the wire should lay flat
against the plate between the holes. The
height of the pick-up loops should be .310
inches measured by placing the loop
legs upwards on a flat surface and
scribing a mark across the legs with a
height gauge set for .310 inches. Cut the
legs and file flat to the mark made.

Once this has been done four copper

1.4E- 1.181in --Old

Material: 0.098in diameter copper wire
2 required

Figure 8 Coupling loop

Figure 9 Detail of coupling connections

or brass ferrules are needed so that the
coupling loops can be soldered onto the
BNC socket pins and kept square. They
must not lean to either side or be twisted
to one side or the other (Figure 9). The
ferrules are made from copper or brass
shim stock cut into a strip 1/4 inch wide
and wrapped around a spare piece of .098
inch diameter copper wire a couple of
times to form a tube 1/4 inch long and .098
inches inside diameter. Solder the loops
using a hot soldering iron and the
minimum amount of cored solder.

The BNC mounting plates can now be
fitted onto the body and secured lightly
with the fastening screws. The loops
should protrude into the bore of the body
by the diameter of the wire (Figure 10).

This will produce a coupling loss of
about -35dB at 144MHz dropping to -26 dB
at 432MHz and about -17dB at 1296MHz,
cut off being about 3.5GHz with a
coupling of -6dB or less (but could still be
useful).

Continue assembly by fitting the 'N'
type sockets and centre line. When these
have been fitted the screws can be
tightened securely and varnish applied
to prevent them from coming loose.

Appendix A
The finished directional coupler can

be adjusted so that both the pick up lines
have the same coupling loss. If the
details have been followed closely then
the out of balance will not exceed 2dB
and hopefully we should be able to do
better than .25dB.

Some test equipment is needed but
apart from a good 50ohm termination
load, a 50ohm dummy load and an
avometer with a diode probe will suffice.
The source of RF can be a transmitter for
70cm. It is not necessary that the diode
probe be calibrated: all that is needed is

an indicator of the voltage developed.
The 50ohm dummy load termination

must be able to handle all the power that
the transmitter can produce. Set up the
coupler as shown in the drawing (see
Figure 4) and switch the transmitter on.
Measure the voltage produced at the
transmitter end of the coupling line with
a 50ohm term inaton at the other end of
the line. Swap sides and compare the
voltage measured with the other side.
The voltages measured should be
exactly the same. If they are then the
coupler is ready to use.

The likelihood of both lines producing
the same voltage is remote, so one line
will have to be adjusted slightly in order
to alter the pick-up a little. Move the line
in to increase the pick-up. This could be
done by bending the flat part of the loop
slightly using snipe -nosed pliers. A
better method of very fine adjustment
can be used by putting several 1 thou
thick copper shim stock under the socket
mounting plate on the side with the
higher voltage measurement (a conve-
nient source for copper shim material is
the outer from Pope h100 co -axial cable).

Appendix B
If the constructor has access to a good

attenuator of at least 40dB range adjust-
able in 1dB steps, capable of working at
500MHz or more and of handling the RF
power that will be used, then it is quite
easy to measure the coupling loss at
432M Hz.

Set up the equipment as shown in
Figure 11. With the attenuator set to 35dB
and using a Tee connector measure the
voltage across the 50ohm load, then
without disturbing anything measure the
voltage at the end of the coupling lines.

Reduce the attenuation until the
measured voltage is the same as the first
measurement. If required the measuring
detector could be a receiver or spectrum
analyser etc. Because the coupler lines
are all 50ohm and indeed should be
terminated in 50ohm so a length of 50ohm
coaxial cable can be used between the
coupler and whatever detector is used
without incurring errors.

It would only be necessary to add the

The formula used for calculating the
impedance of the main line is:

138 x Log 10 D/d

Rearranging to give ratio of
D to d from Zo

 Zo = 50 Ohm/138 = .3623

 Ratio of D/d = .3623 '° = 2.30:1

 d= .25 inch x 2.30 = .575 inch

 Line inner diameter = .250 inch

 Line outer diameter = .575 inch
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DIRECTIONAL COUPLER
0.098" Figure 10 Detail shows the

coupling loops protruding

H/P

Power
signal

generator One watt

R/S DPU or DZU

Precision
ettenurtor
0-40dB

2nd measurement
n made here

50n
terminations

Preci ion
directional

coupler

Figure 11 Detail of set-up for
coupling loss measurement

insertion loss of the co -axial cable used
to the insertion loss of the coupler at the
frequency used for the measurement.

The physical dimensions of the lines
used in this directional coupler are
determined by the requirement that the
device has a characteristic impedance of
50ohms.

Note the number of dB's of attenuation
removed. This figure is then the coupling
loss in dB at the frequency that the
measurement was made, and if repeated
at say 150, 300, 450, 1000 and 1500MHz, a
curve showing the coupling loss against

son
terminations

son
dummy

load

1st reference measurement
made here

frequency can be drawn and this graph
can be very useful for some applications.

Once the coupler is finished and
calibrated we can now use it in order to
measure VSWR very accurately, cer-
tainly to within 5% or better at 1296 MHz.
It must be remembered that both lines
are for all intents and purposes exactly
the same, so that it does not matter which
line is used to measure forward or
reflected voltage.

The pick up coupling is the same in any
case, but for the maximum accuracy the
same diode detector should be used to

make both forward and reflected
measurements.

The coupler should be fitted at the
antenna when making VSWR measure-
ments, or if this is not possible then the
length of the connecting cable must be
an electrical multiple of a half
wavelength at the frequency in use and
be measured very accurately at that.

Don't forget that the length of the
cable must include the plugs and sockets
and also about one third of the length of
the coupler itself. The terminating loads
are 1/2W line terminations and are
available from Greenpart or Schuner.
These are highly recommended since
they are good to well over 1.5GHz and are
relatively inexpensive.

The same procedure is used for the
secondary line sizes but 276 is substi-
tuted for 138, the result gives an
approximation of dimensions. It should
be remembered that the exact impe-
dance of the secondary lines will vary
slightly with variations in the wire
diameter, cavity size and also the
coupling to the main line.

Therefore the line impedance must be
measured in order to say precisely what
the actual characteristic impedance is.

For the directional coupler described
using the given dimensions, and obtain-
ing the coupling factor specified, the
secondary line impedance will be within
a few per cent of 50ohms.

RADIO RALLIES BY STEPHEN IBBS

Two rallies have been held in the
Midlands recently, one at Drayton Manor
Park, and the other at Elvaston Castle
(near Derby). It is interesting to compare
these two and see how they serve the
amateur and his/her family looking for a
day out.

The Drayton rally was held on the 20th
May, and the weather was good but not
brilliant. I arrived at about 8.15am to help
a friend set up a stall, and was relieved to
find that they have at last moved the
three marquees to a new site further
away from the main entrance. It had
always been a dice with death wandering
around the rally because of cars stream-
ing in, and this move was an excellent
and necessary improvement. However,
the recurring criticism of Drayton is that
they always try to cram too many stalls
into the tents. One more marquee with
the same number of firms would ensure
much more room, and less irritability
from crowds unable to move.

The stewards tend to be rather over-
zealous, or officious, depending on your
view -point, and though the rally was not
due to open until 11am, it was clear that
most stall holders were ready for
business well before time... not thatthis
had any effect on the stewards, who
delighted in keeping the crowds out,

until finally somebody saw sense. There
were a great many bargains to be had at
Drayton.

Clearly, the bottom has dropped out of
the secondhand market for certain
items... eg Pye equipment, and these
were being snapped up by those not
susceptible to the flashing lights of the
latest Japanese offerings.

The big advantage of Drayton is, of
course, the fun -fair and zoo for the rest of
the family. There is an excellent system
whereby children can pay £2.50 and then
go on as many rides as they like, all day.
This enabled Shelagh (G4TCD) and
myself to wander round at our leisure,
wishing we could afford to buy lots of
things.

The Elvaston rally was held on the 10th
June, and the weather was glorious.
Here we had to pay 40p car parking
... compared with Drayton's £1 per adult
plus car parking... a very pleasant
surprise, but what sort of day could the
children expect? As things turned out, it
was marvellous. There were beautiful
grounds to explore, the castle and its
exhibitions, as well as fun -fair rides,
traditional fair -organ, WW2 lorries and
jeeps, dog -handling displays, and a

special childrens' show arranged by the
rally organisers. Their efforts were

greatly appreciated, in what I think must
be the best rally I have ever attended.
Scouts were on hand to direct the very
spacious parking facilities, a PA system
was working through the day to
announce the various attractions etc,
and the refreshments were of a very high
standard, with a radio ham wandering
around in full chef's gear (plus shorts),
directing operations.

With all these distractions it was
difficult at times to concentrate on the
job in hand... spending the hard-earned
pennies. There were a lot of attractive
goodies on offer, particularly on the well -
organised 'bring-and-buy' stand. There
were a lot of stalls out in the open, and
the marquees only had stalls around the
edges (unlike Drayton which also
squeezes in a double row along the
centre), and this made so much differ-
ence in terms of comfort.

Drayton will always be popular
because of its well established side -
attractions, but its organisers would do
well to remember the thousands of
amateurs who object to being kept out,
then squashed in to marquees holding
too many stalls.

Finally, many congratulations to the
Elvaston organisers... long may it con-
tinue.
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IC ONI
FOR THE Sin...
ICIR70,1065.

The R70 covers all modes (when the FM option is
included), and uses 2CPU-driven VFOs for split frequency
working, and has 3 IF frequencies. 70MHz, 9MHz and
455KHz, and a 100dB dynamic range . It has a built-in mains
supply. Other features include input switchability through a
pre -amplifier, direct or via an attenuator, selectable tuning
steps of 1KHz, 100Hz or 10Hz, adjustable IF bandwidth in 3
steps (455KHz). Noise limiter, switchable AGC, tunable notch
filter, squelch on all modes, RIT, tone control. Tuning LED for
FM (discriminator centre indicator). Recorder output, dimmer
control.

The R-70 also has separate antenna sockets for LW -MW with automatic switching,
and a large, front -mounted loudspeaker with 5.8W output. The frequency stability for the 1st hour is ± 50Hz,
sensitivity - SSB/CW/RTTY better than 0.32 uv for 12dB (S + N) + N, Am - 0.5 uv. FM better than
0.32 for 12dB Sinad. DC is optional.

Ever since its introduction the IC -R70 has proved to be a popular and reliable HF receiver making your listening hours
a pleasure. Please contact us for further details on this excellent set.

W1171114%49.
For those who like the easy life, the R71E has the option

of an infra -red remote control unit, making it a very
sophisticated rig indeed, here are some details.

100 KHz - 30 MHz all mode (with FM option).
Quadruple conversion superhet. IF frequencies 70MHz,9MHz
and 455KHz with continuous bandpass tuning and notch filter.
Virtually immune from adjacent channel interference with

100db dynamic range. Adjustable AGC, noise blanker and
switchable pre -amplifier. Direct keyboard into twin VFO's with
32 programmable memories. 5 year lithium memory backup
cell. Memory and band scan with auto -stop. Tuning rates
10Hz, 50Hz and 1 KHz with 6 digit readout. AC mains
operation. Auto squelch tape record function.

OPTIONS:- Synthesized voice readout, infra -red
remote controller, 12 V DC kit, mobile mounting bracket, two
CW filters 500 and 250 Hz, FM unit, computer interface,
headphones.

You can get what you want just by picking up the telephone. Our mail-order dept. offers you: free, same -day despatch whenever possible,

instant credit, interest -free H.P., telephone Barclaycard and Access facility and a 24 hour answering service.
Please note that we now have a new retail branch at 95, Mortimer Street, Herne Bay, Kent. Give it a visit, BCNU.

't

$14tM,164 4v 4* 4v 40'
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IC OM
FOR THE Diet...
1(-111f, ISM

ICOM's IC -745 is the all -in -one transceiver featuring an
HF all band SSB, CW, RTTY, AM (receive only) ham
transceiver, plus a general coverage receiver. Options for FM
transceive and an internal power supply make the IC -745 the
complete transceiver in an all -in -one package.

The receiver section features a 100KHz to 30MHz
general coverage receiver, this allows access to all HF bands
plus all the frequencies in between. The IC -745 has an
adjustable AGC circuit and DFM (Direct Feed Mixer) giving a
wide dynamic range of 103dB with an intercept point at
+ 18dBm. Exceptionally clean reception is achieved with a low
noise PLL circuit and a 70MHz first IF.

The IC -745's features include IF shift, 16 programmable memories with lithium battery back-up,
passband tuning, a noise blanker both wide and narrow, threshold level control, notch filter,
receive audio tone control and an all mode squelch. Also available is a front end switchable receiver
preamp providing 12dB gain. RIT has a ±1 KHz range.

We could go on all day about the 745, get in touch with us
and we will send you the full story.

Agent: Gordon G3LEQ, or telephone Knutsford (0565) 4040.
Please telephone first, anytime between 0900 - 2200 hrs.

IC111H,f819.
The IC -271 H is the most advanced 2 meter transceiver

available today, it covers the spectrum from 144-146 MHz with
FM, SSB, or CW using the most advanced 10Hz PLL system.
The IC -271 H is suitable for simplex, repeater operation,
moonbouce or satellite work, and has features found on no
other transceiver.

Some standard features include 32 tunable memories, a
high visibility fluorescent display, RIT readout, scanning, 12V
DC operation with optional AC power supply.

The 271 H has a speech synthesizer that announces the
displayed frequency, ideal for blind operators, this is an
optional extra along with the SM6 desk microphone and 22
channel memory extension with scan facilities.

As you can see from this brief description the IC -271H,
(and its 430-440MHz brother the IC -471 H) are very versatile
sets indeed. More detailed literature can be easily obtained
from Thanet Electronics Limited.

edcjA4Pc''44>Otre
AUGUST 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 23



TWENTY
QUESTIONS

A self -test for those who are studying for the City and
Guilds 765 Radio Amateurs Examination. Otherwise it

can be used to 'brush -up' the memory and revive
knowledge that is rusty

Corniled by Dennis Ha es

The City and Guilds 765 Radio
Amateurs Examination takes approx-
imately 3 hours and contains two sepa-
rate papers which have to be answered
during the period of the examination.

One hour is allowed for the first paper
(765-1-01) which has 35 multiple choice
questions covering licensing conditions
and transmitter interference. A short
break is allowed before commencing the
second paper (765-1-02) containing mul-
tiple choice questions about operating
practices, procedures and theory. This
paper has 60 questions and the time
allowance is 13/4hours.

The Amateurs Handbook (published in
three parts and included in the Decem-
ber 83, January & February 84 issues of
Radio & Electronics World) is a useful
source of information and is recom-
mended reading for the intending candi-
date. Page 20 of Part 1 of this book gives a
comprehensive guide to other sources
of information.

Although the following quiz is not as
extensive as the City and Guilds
examination and does not give a preview
of the questions actually set, it may
provide a useful indication of your state
of readiness if you answer the quiz
questions over a self -timed interval.

Now try the quiz, then look at the
answers (on page 70).

Quesfions

1. Which of the following organisations
is entitled to request assistance from
a licensed amateur radio station
during an emergency (disaster relief
operation)?

(a) Emergency County Planning
Officer

(b) St John Ambulance Brigade
(c) The DHSS
(d) British Red Cross Society
(e) Police Force

2. An amateur radio station may use any
class of emission provided it is within
the amateur frequency bands.
(True or False?)

3. The Morse Test includes sending ----

words, averaging 4 letters per word,
in 4 minutes.
(True or False)

4. What is the maximum number of
corrections and uncorrected errors
that are allowed in the Morse Sending
Test?

(a)
(b)
(c)
(d)

Correction

2
1

4

3

Uncorrected
Errors

2
3
0
4

5.The Morse Test involves receiving ----
words, averaging 5 letters per word
and --- five figure groups in ---
minutes.

6. Related to Question 5. A word with
more than one letter incorrectly
received counts as --- errors.

7. The maximum number of errors in
receiving plain language and figures
during the Morse Test is:

Plain
Language

1

2
3
4

(a)
(b)
(c)
(d)

8. What speeds of transmission
permitted for RTTY?

Bauds

(a)
(b)
(c)
(d)

40
45.5
49
47.5

Figures
1

1

2
2

are

45
50
54
56

9. When using telegraphy it is partic-
ularly important to ensure that inter-
ference due to ---- is eliminated.

10. The amateur must notify the authority
when he is testing for the presence of
harmonics or other spurious emis-
sions in his transmission.
(True or False?)

11. If the station is temporarily operated
elsewhere the call - sign must be
amended.

(True or False?)

12. The input power requirement for an

equipment is 550W. A suitable rating
for its supply fuse would be:
(a) 13A (b) 3A

13. The ohmic value of a resistor with
colour coded bands of yellow, brown,
orange is:
(a)
(b)
(c)
(d)

31,000
41,000
25,000
6,000

14. The input level of 100 mW to an
amplifier of equal input and output
impedances produces an output of 10
W. The power gain of the amplifier (in
dB) and its output level (in dBW) is:

Gain Output Level
(dB) (dBW)

20 10
17 7
14 4
10 10

maximum deviation of an FM
signal is 3KHz either side of the
carrier when the modulating fre-
quency is 100Hz, the modulation
index is:
(a) 5 (b) 3 (c) 100 (d) 30

16. When a 14.1MHz carrier is frequency
modulated at 1KHz, first and second
sideband pairs will be produced at:

1st 2nd
(a) 14,087 & 14,103KHz14,094 & 14,106KHz
(b)14,098 & 14,102KHz14,096 & 14,104KHz
(c)14,101 & 14,099KHz14,102 & 14,098KHz

17. A pre -emphasis circuit restricts the
bandwidth of an FM signal and a
clipper attenuates the lower frequen-
cies.
(True or False?)

18. A Lissajous figure can be displayed
when comparing two low frequency
sinusoidal signals and the oscillo-
scope pattern will depend on:
(a) signal amplitudes (b) phase rela-
tion (c) frequencies (d) a,b,c

19. The Lissajous figure will be stationary
when a constant ratio exists between
(a) phase (b) frequency (c) both.

20. An antenna designed for operation
on 435MHz has the same gain as
another designed for operation at 145
MHz. Are they equally effective?
(a) No (b) Yes

(a)
(b)
(c)
(d)

15. If the
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SPORADIC -E .,
PROPA
by Keith H
and Garry

Throughout Europe there are literally
hundreds of broadcast radio and tele-
vision transmitters operating in Bands I
and II within the 40 to 110MHz spectrum.
Many outlets are low -power relays but
there are dozens of main transmitters
with effective radiated powers (ERPs) of
between 10 and 100 KW. These can be
easily received in the UK with the aid of
Sporadic -E propagation.

The established DX enthusiast will
already be aware of those countries and
transmitters which are readily received,
and those which are more elusive,
requiring patience and technical exper-
tise. The newcomer has to start from
basics and it is hoped that this article will
provide an insight as to which countries
can be expected during good conditions
and how to identify reception.

It shouldn't be assumed that a large
aerial and sophisticated equipment will
automatically guarantee an endless
selection of extra TV and radio program-
mes on a permanent basis. One of the
thrills of DX reception is the uncertainty
and surprise element of what may be
received, since it is atmospheric condit-
ions which have the upper hand in the
matter. TV-DXers with years of experi-
ence still find the sight of a foreign test
card or clock caption on their screens
fascinating, especially when the signal
has originated several hundred miles
away.

Spanish test card

Sporadlc-E reception
Under normal conditions signals

radiating from a high power transmitter
cannot be satisfactorily received beyond
the optical horizon. This is approx-
imately 80 to 100 miles from the transmit-
ting site and is due to the curvature of the
Earth. Signals will leave at a tangent and
continue into space after passing
through the E -layer, situated some 75
miles above the surface of the Earth. At
certain times of the year patches of
ionised gasses within the E -layer
become capable of reflecting signals at
VHF frequencies back to the Earth.

Since reflection takes place a skip
distance is involved. This is typically 700
miles, but occasionally the signal is
reflected again producing multi -skip
reception. Sometimes reflection will
take place at a more acute angle, thus
producing a very short skip of 250 miles
or less. Such instances are, however,
rare.

Sporadic -E ionisation occurs mainly
between mid -May and early September,
when DX reception can be an almost
daily event. However, Sporadic -E activity
can occur at other times of the year,
although it is less frequent and less
dramatic than the summer period. 'Open-
ings', as they are termed, are completely
random and can present themselves at
any time of the day or night.

On some days activity can be non-
existent or last for only a few minutes,
while on others there may be several
openings. Occasionally an opening can
last for much of the day with signals
arriving from every direction.

Openings are more common on the
lower VHF frequencies. Consequently

there will be fewer instances of signal
propagation on the FM radio band
compared with Band I television chan-
nels. During very intense activity the
maximum usable frequency (MUF) will
occasionally rise above the 2 -metre
amateur band and permit Band Ill TV
reception, albeit on the lower channels
such as E5 and E6. However, on at least
one occasion the MUF rose sufficiently
to allow Soviet TV to be seen on all its
Band Ill channels including R12 at
223.25MHz. Details of channel frequen-
cies are given in the table.

Signals propagated via Sporadic -E
ionisation can vary in strength and
quality even over a period of seconds,
although the higher the frequency at
which reception takes place the more
stable and slow -fading it tends to be.
Television signals propagated on the
lower Band I channels are often very
strong, attaining levels of several mV, but
they can suffer from reduced bandwidth
effects, producing smeary and distorted
video.

Colour and sound are more easily
resolved on the higher Band I channels

Italian test card

AUGUST 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 25



rir iiiimm. T6A570 1.50 UPC1156H 4.20
400mW Plastic 3V -75V 8p each 10/75p TBA6418X1 4.50 UPC1158H 0.76
1 3W Plastic 3V -200V 56 each 10/51.40 TBA651 2.80 UPC1163H 0.98
1.5W Flange 4.7-47V C .26 each TBA673 2.40 UPC1181H 1.60
2.5W Plastic 75-75V 87p each TBA700 2.85 UPC11135H2 3.75
20W Stud 75-75v C1.31 each TBA750 2.80 UPC1212C 1.30

TBA800 1.60 UPC1230H 3.90INTEGRATED CIRCUITS IC) EACH TBA810P 1.10 UPC1350C 4.25
AN240P 3.42 SN76530P 1.40 TI3A810S 1.20 UPC1367C 3.40
AN214Q 3.88 SN76533N 1.60 TBA820 1.60 UPC1378H 4.40
AN7150 2.90 SN76650N 1.05 TBA890 3.88 UPC2002H 2.80
CA3065 1.75 SN76660N 0.75 TBA920/0 3.00
CA4031P 2.88 SN76666N 0.80 TBA950/2A 3.05
CA4102 3.30 STK015 6.50 TBA970 4.05
CA4250 3.50 TA7108P 3.20 TBA990 1.88
CA4400 2.98 TA7120P 2.20 TCA160C 3.90
CA4422 3.07 TA7129AP 3.65 TCA270S 4.00
LC7120 5.33 TA7130P 1.65 TCA270SA 4.02
LC7130 5.26 TA7172 1.80 TCA800 3.10
LC7137
LM38ON

5.16 767193 5.50T TgAA94:0
3.800
1.90

0.80 TA7172P
LM1303N 2.52 TA7176 2.50 TDA1002 1.90
HA1151P 3.12 TA7202P 4.18 TDA1003A 5.50
MC1307P 1.85 TA7204P 1.86 TDA1004A 2.90
MC1310P 1.85 TA7205AP 1.50 TDA1006A 2.40
MC1312P 2.25 TA7208P 3.25 TDA1035S 4.50
MC1327P 1.75 TA7210P .50 TDA1044 4.30
MC1330P 0.83 TA7222P 1.88 TDA1170S 3.00

1.85 TA7223P 3.643 DA1190 3.50
1.20 TA7227P 5.00 TDA1200 2.98
2.50 TA7310P 1.80 TDA12700 3.70
1.50 TA7609P 4.28 TDA1327A 1.66
.88 TA7611AP 2.88 TDA1352A/B 1.56

1.30 TAA263 2.46 TDA1412 1.20
1.15 TAA310A 2.68 TDA2002 2.80
2.10 TAA550 0.50Tg 4.00
2.10 TAA570 TA2030 2.78
2.30 TAA611Al2 3.50 TDA2140 5.90
0.25 TAA611/312 2.85 TDA2521 4.10
0.88 TAA6305 3.00 TDA2523 3.50
0.80 TAA661B 1.70 TDA2530 2.70
5.36 TAA700
8.40 TAA840

2.80 1:IgAA22r4(,) 3.80
3.80

2.50 TAD100 2.80 TDA2560 3.50
145 FM FILTER 1.20 TDA2571A 2.50
1.85 TBA120A 1.00 TDA2581 3.20
2.85 AS,S,SA SB 1.30 TDA2590 3.20
2.82 0 T U,UO

1 tg Tgi2;::13
2.98

1.10 TBA1208 .

4.00 TBA231 1.45 TDA2610 3.20
5.20 TBA281 2.65 TDA2611A 1.94
6.26 TBA395 1.20 TDA2640 2.90
1.10 TBA48OQ 1.50 TDA2680 3.40

TBA400 2.30 TDA2690 3.50
TBA510 2.60 TDA3950/A/B 2.60
TBA5100 2.60 UPC554C 1.32
TBA520/0 1.60 UPC557H
TBA530/0 1.30 UPC566H
TBA540/0 1.40 UPC575C2
TBA550/0 1.52 UPC1018C
TBA560C 1.70 UPC1025H
TBA560C0 1.60 UPC1032H

MC13449P
MC1350P
MC1351P
MC1352P
MC1357P
MC1358P
MC1496L
ML2318
ML2328
ML237B
NE555
C-mos 555
NE556
SAA1024
SAA1025
SAS560A
SAS560S
SAS570S
SAS580
SAS590
SC9503P
SL432A
SL901B
SL917B
SL13270
SN76003N 2.44
SN76013N 1.90
SN76023ND 2.90
SN76033N 2.45
SN76110N 1.12
SN76115N 2.00
SN76131N 1.65
SN762260N 1.80
SN762279 1.10

0.90
2.95
3.20
1.10
2.90
0.90

BRIDGES
11/2A 50V 0.27
1000 0.28
200V 0.32
400V 0.40
600V 0.50
800V 0.58
3A 100V 0.52
200V 0.55
400V 0.61
6000 0.67
800V 0.60
6A 100V 0.66
200V 0.68
400V 0.74
600V 0.80
800V 0.86
10A 50V 2.20
100V 2.24
200V 2.35
400V 2.50
600V 3.50
25A 50V 2.05
100V 2.25
200V 2.40
400V 3.20
600V 3.95
EiLDBALTE6.11.1
ALL SERVISOL
PRODUCTS
Switch Cleaner 0.88
Circuit Freezer 0.96
Foam Cleanser 0.84
Aero Klene 0.78
Silicone Grease
(Aerosol) 1.00
Antistat Spray 0.82
Plastic Seal 0.88
Excel Polish 0.76
Fire Exh n 6409 2.80
Video Head
Cleaner 0.88
Silicone Grease
(ICI) 759 tube 1.00
Solda Mop
(Std) 0.72
Solda Mop
(L/Gauge) 0.72
Additional POP on
above 30p

EAST CORNWALL COMPONENTS
TRANSISTORS bIODES

Type Price (f) Type Price (£) rype Price (C) Type Price (F) type Price(f) rype Price(f) Type Price (E)AC126 0.35 BC108 0.10 t3C302 0.32 BD244A 0.65 BF258 0.30 57101/300 1.15 BYX36/150 0.22AC127 0.30 ABorC 0.12 BC303 0.32 BD375 0.32 BF259 0.32 81101/500 1.23 87X36/600 0.28AC128 0.30 BC113 0.14 BC307 0.10 BD410 0.76 BF262 0.30 131,02/300 1.35 87048/300 0.72AC128K 0.34 BC114 0.12 BC308A 0.10 130434 0.68 BF263 0.30 8T102/500 1.65 BYX49/300 0.47AC132 0.53 BC115 0.12 BC323 0.99 BD436 0.68 BF270 0.30 91106 1.50 87X55/350 0.29AC141 0.26 BC116 0.15 BC327 0.14 BD437 0.76 BF271 0.26 87108 1.30 87055/600 0.33
AC141 0.26 BC117 0.22 BC328 0.14 BD438 0.75 8F273 0.18 BT109 1.18 87X71/600 1.18
AC141K 0.40 BC118 0.17 BC337 0.12 BD439 0.68 BF274 0.32 61116 1.25 BYZ12 0.42AC142 0.26 BC119 0.30 BC338 0.12 B0507 0.48 BF323 0.92 BT119 3.62 C106D 0.80AC142K 0.48 BC125 0.12 BC350 0.14 BD508 0.53 BF336 0.26 87120 3.60 E1222 0.40AC151 0.45 BC140 0.28 BC440 0.30 80509 0.54 BF337 0.26 ST121 3.02 55024 0.30AC152 0.45 BC141 0.42 BC441 0.32 BD510 0.48 BF338 0.26 81138/600 1.30 0E1872 0.48AC176 0.28 BC142 0.30 BC46i 0.32 BD517 0.56 BF355 0.42 BT151/5606 0.90 17744 0.04AC176K 0.46 BC143 0.30 BC547 0.12 BD520 0.66 BF363 0.82 87151/3006 1.15 1772002 0.11AC187 0.26 BC/47 0.08 8C548 0.12 130699 1.25 BF367 0.24 81779/4006 2.80 ME0402 0.20ACI87K
AC188
AC188K

0.40
0.28
0.40

A or B
BC148
A or B

0.10
0.08
0.10

BC549
BC550
BC550C

0.12
0.18
0.18

BD707
BDX18
80032

0.88
2.33
2.10

BF371
BF422
BF450

0.27
0.38
0.38

BU100ABU1042.00
BU105

2.30
.fv1121

ME0404/2
EL

MJ400

0.24
0.60
1.25ACY40 0.88 BC149 0.09 BC557 0.12 BF115 0.32 8F457 0.33 BU105/02 1.56 MJ2955 0.90AD142 1.10 BC157 0.10 BC558 0.12 BF117 0.54 BF458 0.36 BU108 1.80 M..13000 1.98AD143

AD149
1.10
0.96

BC158
BC159

0.10
0.10

BCX34
BCY70

0.27
0.15

BF119
BF120

0.82
0.38

8F459
BFR39

0.44
0.22

BU124
BU126

1.75
1.25

MJE240
MJE340

0.60
0.54AD161 0.42 BC160 0.30 BCY71 0.17 BF123 0.40 BFR40 0.22 BU133 1.80 MJE370 0.88AD162 0.42 BC161 0.30 BCY72 0.18 13F125 0.42 BFPO 0.22 BU204 1.35 MJE520 0.48AD161/AD162 0.98 BC168B 0.12 BCZ10 1.68 BF127 0.38 BFR51 0.30 BU205 1.30 MJE2955 0.99AF106 0.48 BC169C 0.10 BCZ11 1.45 8F152 0.16 BFR61 0.32 BUM 1.70 MJE3055 0.70AF114 2.10 BC170 0.14 BD124P 0.80 BF154 0.23 BFR62 0.28 BUM 1.55 MPSLO1 0.28AF115 2.10 BC170B 0.12 BC130Y 0.68 BF157 0.40 BFR88 0.34 BL1200A 1.63 0A47 0.10AF116

AF117
2.10
2.10

BC171
BC171

0.10
0.10

BD131
80132

0.34
0.34

BF158
BF159

0.22
0.24

BFR90
BFT41

1.72
0.38

8U208/02
8U3265

2.05
1.75

0A90
0A91

0.08
0.09AF118 0.85 A or B 0.08 BD131/BD132 0.95 BFR160 0.23 BFT43 0.36 BU40738p1.05 0A95 0.18AF121 BC172 0.08 8D135 0.32 BF167 0.30 BFW10 0.79 BU407D 1.80 0A200 0.06AF124 0.48 A or B 0.12 BD136 0.36 BF173 0.25 BFW44 0.76 BUX80 3.70 0A202 0.15

AF125 0.48 BC177 0.20 BD137 0.36 BF177 0.42 BFX29 0.28 BUY20 1.75 2.10AF127 0.48 BC178A 0.22 8D138 0.38 0F178 0.30 BFX30 0.30 BUY69A 2.60 0C26 1.70
AF139 0.68 BC182 0.08 BD139 0.38 BF179 0.32 BFX80 3.56 0U1695 1.98 0C28 1.50
AF178 0.68 A B or C 0.09 BD140 0.38 BF180 0.35 BFX84 0.24 0137101 0.48 0C29 2.47
AF239 0.68 BC182L 0.09 8D144 160 BF181 0.35 BFZ85 0.26 81118 1.10 0C35 1.75
AF279S
AL100

0.72
2.50

AB or C
BC183

0.09
0.09

BD145
BD150A

1.82
0.31

BF182
8F183

0.32
0.32

BFX86
BFX87

0.26
0.25

81122
61126

0.68
0.12

0C36
0C42 0.72175AL102 1.88 A B or C 0.10 00159 0.65 BF184 0.32 BFX89 0.65 BY127 0.10 0C426 1.40AL113 2.20 BC183L 0.06 BD160 1.65 BF185 0.32 BFY50 0.21 BY133 0.10 0C44 0.72ASY80 1.75 A B or C 0.12 80165 0.45 BF194 0.08 BFY51 0.21 81135 0.25 0C45 0.58AU110 1.40 BC184 0.10 BD175 0.60 BF195 0.10 BFY52 0.21 07164 44 0071 0.50AY102 4.32 AB or C 0.10 BD182 1.00 13F196 0.10 8 FY57 0.40 67179 0.66 0072 0.52

BA102 0.34 BC207 0.15 50183 1.10 BF197 0.10 BFY90 0.90 67182 0.87 0081 0.68
BA110 0.67 BC208 0.16 80184 1.20 13F198 0.14 BFY9OS 1.34 131184 0.40 0C200 2.45
BA121 0.40 BC212 0.09 80201 0.72 BF199 0.16 BR100 0.20 131187 0.72 0C202 2.20
BA129 0.38 AB or C 0.10 80202 0.87 BF200 0.48 56101 0.44 BY189 4.75 ORP12 0.85
BA148 0.16 BC212L 0.08 B0204 0.80 BF222 0.48 BR103 0.58 BY198 0.44 620086 1.50
BA154 0.08 A B or C 0.10 BD222 0.80 BF224 0.20 BRC443 1.76 87199 0.47 0201013 1.52
BA155
BA156

0.10
0.08

BC213
A or B

0.09
0.10

BD225
BD232

0.86
0.45

BF224J
BF240

0.16
0.20

BRY39
89756

0.38
0.42

BY206
07207

0.24
0.24

5901 5
TAG1/100

0.40
1.40

BA157 0.28 BC213L 0.10 BD233 0.60 8E241 0.26 BRY61 0.86 67210/400 0.25 TAG3/400 1.78
BA164
5510413

0.14
0.52

A or B
BC237

0.10
0.11

BD234
BD235

0.62
0.63

BF244
BF244A

0.26
0.28

BSS17
BSS27

0.56
0.92

BY210/600
87210/800

0.2e
0.30

TIC44
T1C45

0.40
0.45

BB105B 0.30 BC236 0.12 BD236 0.63 BF244C 0.24 80019 0.34 51223 1.20 T1C46 0.48
BB105G 0.48 BC239 0.14 BD237 0.66 BF245A 0.26 80020 0.34 51227 0.26 TIC47 0.70
5811011 0.42 BC251 0.12 80238 0.56 BF254 0.15 BSX59 0.62 57229 0.30 TIC106A 0.70
BC107 0.10 ABorC 0.14 BD241 0.60 9F256 0.40 35076 0.29 9Y238 0.68 TIP3OA 0.46AorB 0.12 BC301 0.30 BD243A 0.80 BF257 0.32 31-100A/02 0.94 BYX10 0.24 TIP31C 0.54

PriceR) IMIlla.00:011MII
' 5 -Price (f)

Type
TIP32 0.40 MILTeITIVITT:3.11/1 TypeTIP32C0.88
TIP33A

0.60
70L051-'

Pricelf) 07802
0.30 0786/87 0.75

TIP34A 0.72 78L08 0.30 ECC81 0.85
TIP41C 0.46 78L12 0.65

0.52 78L15n 0.30 ECC83TIP42A
0.30 ECC82

0.75
T1P47 0.60 78M05 0.50 ECC84 0.65

0.50 ECC85 0.907IP110
TIP2955

0.88 78M08
0.50 ECC88 0.95

TIP3055
0.60 78M12

0.900.50 ECF80
71543

0.60 78M15
0.750.32 78M24
0.75TIS88

0.50 ECH81
0.55 EC H84

0.75TIS90
00..4250 77880085

TIS91
0.56 ECL82

0.980.28 7812 0.55 ECL86
ZTX108 0.12 7815 0.55 EF80 0.65
Z7X109 1.65
ZTX212
94001 0.05 7905

0.12 7818 0.55 EF86

0.75
94003

0.28 7824 0.55 EF183 0.75
0.65 EF1134
0.65 EH90 0.54

94004
0.05 7912

0.65 EL34 2.50
04006

0.06 7915
0.89

N4007
0.63 EL84
0.65 EL509 5.50

0.07 7918

2.5504148
00..0057 c79A234055054000.67

05402
0.12 723C 0.360.95

p£7568c784157

3.50 EY500A 1.85
95405

0.15 LM317K
.16 0.50

95406 0.18 IIK4T7.178fTri :L.11.1 PCC85 0.65
N5408 0.20 1:Oli4-11T.T!,14114;r1 PCC89 0.74

0.855920 0.08 5 7 10 15 10 50 100 ppPrFF80200189

0.7529697 0.55 200 500W
29706A 0.33 1.25each PCF86
292904 0.28 1.55
202906 1.45
292926G

0.24 115.,J -417111E.1 d 1J fal pPcCFF8080'210C250.85
293053

0.10 30,120 270 470
20p each pPcCLFE83(2)6 1.20

203054
293055

00..5022 all at
0.90

0.45 11WFUT.Tif.T.q."= PCL83 2.50
203702 0.10 Metallised Paper PCL84 0.90

203708293704

0.10 2n2F 15007 DC 606 PCL86 0.38
0.10 2n2F 600V AC 24p PCL805/85 1.35

203772 1.90 3n6F 1700V DC 806 PD500 3.75
2N3773 2.70 4n 7F 1500V DC 606 PFL200 1.35
2N3904 0.16 IOnF 1000V DC 22p PL33 1.50
203906 0.16 100r 500V AC 806 PL36 1.45
205294 0.48 15nF 300VAC 30p PL81 0.85
296107 0.71 22nF 3007 AC 32p 0.75
296126 0.68 100nF 1030VDC 46p PL83 0.65
256337 1.60 470n F 1000VDC 85p PL84 0.75
2SC1172Y 2.90 2.00
2SC1173Y 0.82 NV Disc Ceramic (t) PL504 1.20
2SC1302 1.40 'kV 1 5nF 18p PL508 2.40

206

PY500APL50519

7.5040251
40361

0.95 3kV 1 5nF
0.58 EikV 10 47 56 PY88 1.80

40362 0.50 82.100.2.40
U26 1.9040411

40530
3.72 18200 21 05000.800.30

1.7040673 0.80 2206F
UCH81

30p UCL82
40964 1.54 270 300pF 1.7539p 6J5GT
Quantity prices 10kV1nF 67p 6SJ 7 2.20
available 36FL12 1.60

63866on all listed items4.00
NEW 1984 CATALOGUE NOW AVAILABLE- Many p ices reduced - range increased - ully illustrated. Pr ce 65p per copy (
Credit Note, special offer Sheets, order form and pre -paid envelope. SEND NOW FOR YOUR COPY.

.i 1i:1i 1,f,f 1.1 . Z111111-1.FIMIMIllt
W 1R0 to 10M (E12 Range) 26 each. 156710.756/100

1/2W 2R2 to 10M (E24 Range) 2p each. 156/10.75p/100
1W 10R to 2M2(E12 Range) ?peach. 656/1 O. 6.00/100
2W 10R to 2M2 (E6 Range) 86 each. 706/10.6.00/100
miscauffg. ATIM122:111111111"

1/4Wpack 10 each value E12 -10610 1M 610 pieces
1/4W pack 5 each value E12-106 to 1M306 pieces
12W pack 10 each value E12 -2R2 to 2M2730 pieces
12W pack 5 each value E12 -2R2 to 1M 365 pieces
1W pack 5 each value 512-29210 1M 353 pieces
2W pack 5 each value E6 -10R to 2M2317 pieces

4.80
2.75
5.25
3.00

15.00
18.00

RE I TORS - WIREWOUND General! 5%
2-5W0-22 to 270R Available in preferred values 0.20
4W 160 to 10K. Available in preferred values 0.21
7W 0 4713to 22K. Available in preferred values 0.25
11W 1ROto 22K. Available in preferred values 0.29
17W 1601022K. Available in preferred values 0.37

VEROBOARD 0.1 in.
CLAD.
21/203/4 .85
21/2x5- 1.00
21/2x17' 3.25
33/4x33/4 1.05
33/4x5 1.15
33/4x17" 4.10
43/0173/4- 4.95
Pkt. of 1DOPins .50
Spot Face Cutter

1.48
Pin Insert. Tool 1.83
Vero Wiring Pen -

Spool 3.50

VEROBOARD 0.1 in.

M3 .93
33/4x17" 2.70
DIP Board 3.85
VERO Strip 1.25
HAND HELD CON-
TROL BOXES .75
72450025 Boxes .52

1131.5217.11111=1

Universal Ni-Cad
charger, charges
PP3, AA, C D
Price £5.00

;,],_al,1211.1...11rsc
Metal Coqut Plug 0.18
Plastic Co -ax Plug 0.14
SingleJunchon Socket 0.80
Plastic Phono 0.10
F M Plugs 0.20
PL259 0.38
Reducer 0.15
2 5mm Plug Meta 0.15
2 5rnm Plug Metal 0.18
2 5inrn ChassisSocket 0.10
3 5rnm Chassis Socket 0.10
2 pin 1/4in Mono Chassis Socket 0.14
4 pin 1/4in Mono Chassis Socket 0.20
6 pin 1/4in Mono Chassis Socket 0.30
4rnmBanana Plug 0.15
4mm Banana Socket 0.15
PP3 Battery Connectors 0.08
PP9 Battery Connectors 0.16

ee upon request with orders over E5)- includes 30p

1/1 In Chinn Blew 100 150250mA 51.3011.251.52531015A 556
1141n Time Dotal/ 100mA C3.50 150mAE2.25 250 300 500 600 750
850mA 51.84 1 1.25 1.5 1,6 2A 51.84 2.5A 115 3.5A C2.82 20mm
Clutch Blow 100 125 160 200 250 315 400 500 600800mA 1 1.25 1.5 2 2.5
3 5 4 563A 40p 20mm Time Delay 100 125 150 200mA C1.130 750 300
4°°500600 800mA E1.00 1 1.25 1.5 2 2 5 3 3A 55p 1In1Aelne 2 3 5 7 10
13A

Manufacturers please note - we can offer very competitive
quantity prices of 20mm Quick Blow 8 Time Delay range -please
apply for quotation

TRAN F  RM
SII 240v Primary 4 5 0-4 5v 400m/A 506 6-06 10001/A 58p 6-0-6
500m 'A 636
Postage and packing 456 per transformer
Competitive bulk prices on request

These very high quality British made two pin European adaptors
are ideal for driving Radios, cassette recorders. TV games.
alculators etc. The adaptors fit in the UK shaver socket

DC
REF Voltage Current 1- 10.- 100 -
EOB 4.5V 200m/a 506 456 32p
EM3 6V 200m/a C1.00 80p 55p
E09 6V 40001/a £1.50 £1.25 856

(Postage & Packing- 45p per adaptor or f 1.60 per 10, £4.50 per 100)

Tormlnal Blocks
2 amp 12 way
Same 12 way
15A
32A

0.19
0.20
.46
.92

Soldering Section
ANTEX 15W IRON
ANTEX 18W IRON
ANTEX 25W IRON
ANTEX ELEMENTS
ANTE% BITS
ANTEX STANDS
SOLDERSUCKER
500gm SOLDER
SOLDA MOP

5.00
5.00
5.20
2.00
0.93
1.90
4.50
6.80
0.70

ANTEX SOLDERING STATION complete
with Iron -30W or 40W 49.95
Spare nozzles for Soldersucker 0.451
ALL LISTED ITEMS. TEL SALES
DESK.

Russian type U4324 - (20 0000PV)
DC Volts 08, 1. 2. 3, 12, 30. 60, 600, 1200
AC Volts, 3. 6, 15, 60. 150, 300. 600, 900
DC Cu rr M/A 006, 06, 6, 60, 600. 3000
AC Cu rr M/A 0.3 3, 30, 300, 3000
DC Resistance 0.2. 5. 50, 500. 5000K
level dB: - 10 to - 12

Supplied with rechargeable batteries
PRICE £12.00 INC OF PIP & VAT

MiliMin=9=1111M1.
20mm Panel Mounting 0.28
200101 Chassis Mounting 0.06
1 /41e Panel Mounting 0.35
11/4 Chassis Mounting 0.342
Canine limn Mounting 0.10

D CONNECTORS

9 15 25
Melo way way way
Solder 75 1.00 1.50
Angle 1.40 2.00 2.40
Feinado
Solder 100 1.45 1.85
Angle 1.50 200 240
Covers SO .80

IC SOCKETS
Dil to Oil

8 pin 0.08 0.70/10
14 pin 0.10 0.95/10
16 pin 0.11 1.00/10
18 pin 0.14 1.60/10
22 pin 0.21 1.95/10
24 pin 0.25 2.25/10
28 pin 0.30 2.75/10
40 pin 0.34 3.10/10

B.T.Approved. Telephone Plug
84 -core Lead C3.10
B T Approved. Telephone
SecondarySocket £3.20

EAST CORNWALL COMPONENTS
DEPT REW 8 119 HIGH STREET *RN
WEM
SHROPSHIRE SY4 5TT TEL: 0939 32689

Telex: 35565

ORDERING: All components are brand new and to full specification. Please add 45p
postage/packing (unless otherwise specified) to all orders and then add 15%
VAT to the total. Either send cheque/cash/postal order or send/telephone your
Access or Visa number. Official orders from schools, uniyersaties, colleges etc
most welcome.
Send now for our latest catalogue, 65p per copy (includes 30p crediVpre paid
envelopes, current special offers and lots lots more).
New retail 1000 sq ft shop now open. Mon -Fri 9am-5pm, Sat 9am-12pm.

Awl
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SPORADIC -E
due to improved signal stability and
quality. Where the FM radio band is
affected via Sporadic -E the signal
characteristics often resemble those of
tropospheric propagation.

Initial experiments in Sporadic -E
reception should be conducted during
the summer, to take advantage of
frequent openings and high signal
levels. This means that fairly simple
receiving apparatus can be employed. A
dipole can be used for both TV and FM
radio reception, with each rod cut to
50 inches for the centre of Band I or
30 inches for the FM band.

Aerials should be mounted hori-
zontally and some method of rotation is
desirable since a horizontal dipole is
directional. Height is not of great
importance because signals propagated
via Sporadic -E arrive at an angle but,
local shielding should be taken into
account.

For more serious and regular experi-
ments most enthusiasts progress to the
luxury of a multi -element beam covering
the appropriate channels. The use of
masthead amplifiers should be avoided,
no matter how tempting these may be.
Signal levels in Band I can attain many
mV without amplification, and using such
a device may introduce cross -modula-
tion and other spurious effects.

Equipment requirements
A typical domestic FM radio receiver

will suffice for the reception Western

European FM stations where the fre-
quency range 88 to 108MHz is used.
Eastern bloc countries have their own
FM band situated between 64 and 73MHz,
with the exception of Yugoslavia where
standard Western European allocations
have been adopted. One solution to
Eastern bloc FM reception is to use a
scanner such as the SX200-N.

This would also allow monitoring of the
various Italian private radio station
transmitter links operating between 45
and 60MHz. These carry popular music
programmes and are usually present
during reception of television signals
from Italy on channels IA and IB. As a
bonus, foreign TV sound can be moni-
tored with such a scanner.

For television reception via Sporadic -E,
a receiving system capable of covering
the necessary frequencies is an obvious
essential. With the exception of France,
who use 625 lines with positive vision
modulation and AM sound, all other
European services use 625 lines with
negative video and FM intercarrier
sound. In fact they are very similar to our
own system except that the sound
spacing differs and they utilise Bands I
and III as well as UHF. The intercarrier
sound spacing is 6.0MHz in the UK and
Eire, 6.5MHz in Eastern -bloc countries
and 5.5MHz in Western Europe (includ-
ing Yugoslavia), Africa and the Middle
East.

Certain domestic television receivers
already possess a multiband tuner as

standard. These are mainly imported
models from manufacturers such as
Grundig, Luxor and Telefunken. A few
domestic video cassette recorders have
multiband facilities. The Sanyo 930-00
and the Hitachi VT 11E (DS) are two
examples. By simply connecting a suit-
able aerial and setting the bandswitch
selector to Band I, DX signals can be
tuned in with the VCR.

There are many small -screen portable
TV sets which cover the appropriate
European channels. Prospective
purchasers should look for tuning scales
marked 2-4 and 5-12; this will indicate
Western European E channels 2 to 12.
Some portables have switching for
Continental and UK sound standards and
colour receivers catering for both PAL
and SECAM transmissions are readily
available.

For the keen experimenter a multiband
tuner could be fitted to an existing
receiver although modifications and
additions of this type demand a certain
level of competence on the part of the
individual. The usual safety precautions
must be observed when dealing with
domestic receivers since these employ
live -chassis techniques.

Battery/mains portables are normally
equipped with an integral mains isolat-
ing transformer, thus making modifica-
tions more attractive from the aspect of
safety.

Inexpensive varicap tuners suitable
for Band I experiments are available

UK System A
(405 line)

OIRT System D

CCIR System B

Exclusive channel used

45.00 51/5 54145 61.75 66/5

s v

v- vision carrier
s - sound carrier

s vs vs vs v

49.75 59.25 77.25 85.25 93.25
56.25 I 65/5 83.75 91.75

R1 I 1 R2 I R3 I R4 R5

s v S V S V

48.25 55.25 62.25
1 53-151 60.751 6775

1 E2 1 E3 1 E4
s v s v

49.75
55.25

99.75

I

only in Austria (System B) Eta

53.75 62 25 82 25
I 67.75 87 75

Italian Channels
(System B) A 1 8 I C

s v

53.75
59.75

Eire System I
1 18

64.50 72/0 8760 108.00

FM Radio 10IRT FM handl 1W.European FM Band

1111111111 I

40 50 60 70 80 90 100 110

MHz

Frequency allocations for 40-110MHz
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SPORADIC -E

EIRE

62

0E2

63

PORTUGAL

ICELAND

613

SPAIN

E9

MOROCCO

Pp

UNITED

KINGDOM

E4

E3El

E3

NETHER-
LANDS

BELGIU

FRANCE

ALGERIA

NORWAYff-,
SWEDEN

ftE4
E3

.1E4
sE3

EL E4 ES
El -

El a
DENMARK

RIWEST
ElGERMANY   R2

EM  EAST 54
'-\POLAND

E2- 0 62
E3 *CZECHOSLOVAKIA

E4 *RI. OR,

0E7A AUSTRIA

1 E3
SWITZERLAND

CORSICA

0E4

 6
ITALY

to P

SARDINIA

TUNISIA

from mail-order companies such as
Sendz Components. Most have only the
basic Band I coverage of 47 to 68MHz but
others provide an extended coverage
well into the FM radio spectrum. The ELC
2060 is an example and covers OIRT
channels R3, R4 and R5.

Simple modifications of this type will
provide vision -only signals, but it is not
considered too much of a disadvantage.
The intercarrier sound IFs could be
realigned to the appropriate sound
spacing of 5.5MHz or 6.5MHz if required,
although many circuits use fixed ceramic
filters and these would have to be
changed.

The more intrepid experimenter could
build the multiband DX -TV converter
described in the August 1983 issue of
R&EW This can be used with an
unmodified receiver.

Fz
E3

E3
E4

E 54

FINLAND

RI

e'

122.

7-

0.2

R.2.

SO

611R2

R I

RUSSIA

OR2

Ri
41PR2

f22 -

.R2

ORI RI
RI gaz

002

HUNGAR T -
,R3

er RL RUMANIA

 E3  RS
 E4 552

141

YUGOSLAVIA

BULGARIA

ALBANIA 
C

SICILY

GREECE

TURKEY

RI

Identifying TV signals
Programme content and presentation

quality both contribute in providing
signal identification in the absence of
captions and test cards. The experi-
enced DXer finds his 'sixth sense' offers
assistance too. Familiarising oneself
with the positions of various channels in
Band I is advisable and is a relatively
easy task, especially if the local BBC -1
transmitters are still on the air to act as
markers.

Reference to the channel allocations
in the table should help. Once their
relative positions have been estab-
lished, with practice it should be easy to
differentiate between E and R channels.

does not appear
Denmark does
channel E2.

The general direction from which a
signal originates can often give a
valuable clue, although on rare occa-
sions signals can be reflected within the
E -layer and arrive from a totally different
direction than that of the transmitter.
Neighbouring countries may be present,
especially during intense openings.
Yugoslavian signals usually accompany
Italian transmissions, and if these are
present it is often worthwhile to be on
the look out for double skip signals from
Jordan.

The accompanying sound channel can
provide more clues, but unless one is
conversant with foreign languages it may
be best to leave well alone, although it
does tend to add a touch of glamour to
the reception.

Test cards provide a positive form of
identification. Most television services
use an electronically generated colour
pattern and nearly all incorporate some
form of identification. Norway even
displays the time and the transmitter
location on their test card; other services
simply include station initials. On Rus-
sian test cards there are lots of unusual
numbering systems and small lettering
in the Cyrillic alphabet.

Test cards in Europe are radiated prior
to programmes but there is a growing

Some countries do not use all channels
in Band I and by a process of elimination
it is possible to work out which service is
being received. For instance, Rumania

on channel R1 and
not transmit on

trend to display sample teletext pages.
Unfortunately these all look alike, espec-
ially on weak signals. Identification
captions and clocks are other possible
means of identifying services, but not all
clocks carry identification.

However, clock captions can give an
indication as to the country of origin
even without identification. A check
should be made of the time. Is it GMT +1
hour or GMT +4 hours? If it's the latter
and on an E channel then the signal is
almost certainly an 'exotic', probably
from the Middle East.

Weather maps can be a useful guide to
identifying a signal. By noting which area
of the map is receiving the most
attention it is often possible to pin -point
the source of reception.

Some services regularly use subtitling
in the lower portion of the picture,
especially with imported programmes
and feature films. Scandinavia, Yugosla-
via and Rumania frequently show sub-
titled programmes. While spoken foreign
languages may be difficult to understand
it is surprising how quickly one recog-
nises them when in subtitle form.

Several European countries such as
West Germany, Switzerland and Italy
now incorporate station identification in
the corner of the picture in an attempt to
prevent piracy. These inserts frequently
change position but they do provide yet
another means of identification.

Most countries use some form of
digital information known as vertical
interval test signals (VITS) within the
frame bar. These differ between services
and also from studio to studio within a
particular service. As the VITS tend to
change periodically they cannot be
relied upon to provide definite iden-
tification on a permanent basis. The
frame amplitude of the receiver may
have to be reduced in order to display
these test pulses.

The style of dress and sometimes the
complexion of presenters can offer an
overall clue to the country of origin,
although the sighting of a big beefy
battleaxe doesn't always indicate Soviet
TV. Early morning TV from Russia is easy
to spot: it's normally a diet of keep -fit
classes followed by a concert, poetry or a
military parade.

In other Eastern bloc countries ser-
vices are more Westernised in their
approach, with cartoons and advertising.
This is especially true of Hungarian TV.
Spanish TV tends to feature bullfighting
very regularly - in fact, it's their version
of 'Match of the Day'. Popeye cartoons,
Tom and Jerry dubbed in Spanish, The
Avengers and a few 'heavy' drama
programmes are also typical offerings.

The DX -TV enthusiast will have to
search for Icelandic TV if it's late -night
test cards he's after. Programmes do not
start until approximately 2000GMT and
closedown is never more than about
three hours away. Consequently, the test
card is radiated for lengthy periods, even
throughout the night on some occasions.
A late evening opening to this area could
mean trans -Atlantic DX since there will
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SPORADIC -E
be little chance of signals being
swamped by European stations, espec-
ially during the early hours.

When to tune In
As mentioned previously, Sporadic -E

reception can occur at any time of the
day or night, the only limiting factor
being the hours of transmission. Since
Western Russia is GMT +3 hours (CET +2
hours) test transmissions may be present
as early as 0400 CET with programmes at
0600. Several other countries usually
commence test transmissions shortly
after. Italian reception is common during
the main season and in 1983 it was seen
virtually on a daily basis with a blank
raster followed by the test card at 0800.

There is often a decrease in activity
towards mid -morning. Spain is a fre-
quent visitor around noon showing test
cards, some of which include transmitter
location details. Regional programmes
in Spain are radiated at 1300.

Many European services devote mor-
nings to schools television followed at
lunchtime by lengthy news bulletins and
magazine programmes. At such times
identifying stations can often prove a
headache, especially for the newcomer
to DX -TV. During afternoon periods,
Spain and Portugal may close down
some of the transmitters and, if condit-
ions are good to the south, there is the
possibility of double -hop or even triple -

hop reception, perhaps from Ghana or
Nigeria.

There is a tendency for intense
openings to manifest themselves during
the late afternoon or early evening and
the FM radio band can become
extremely active with signals from the
south-east. Albanian TV on channel IC
often appears during such activity. The
`magic' time for exotics seems to be
between 1815 and about 1930 with the
possibility of Jordanian signals
appearing.

Western Russia is well populated with
Band I transmitters and their current
affairs programme `1313EM51' is a familiar
sight at 1900, preceded by a clock caption
showing 2100 hours local time. It is not
uncommon for Soviet transmissions to
end at about 2130 CET but some other
Eastern -bloc countries radiate program-
mes until approximately 0100.

Successful reception
We have concentrated mainly upon

reception of television signals
propagated via Sporadic -E ionisation
since Band I frequencies are regularly
affected. Many would-be experimenters
often feel that reception of this nature is
too technically demanding for them to
undertake and that large receiving
arrays and ultra -sensitive receivers are
necessary.

The authors' thoughts were similar

some 15 years ago but success is assured
even for beginners. New enthusiasts
usually see Soviet, Italian and Spanish
TV programmes within a few days of
starting during the main summer season.
This year's Sporadic -E may be the
quietest yet as regards local interfer-
ence problems since few 405 -line VHF
transmitters are operating at full
strength. The whole of the band will
eventually be re -organised to incorpo-
rate the 6 metre amateur band and
various other communication services, a
development which will be peculiar to
the United Kingdom.

Further reading
The following two books should prove

to be of interest to radio and television
enthusiasts: -
Radio Stations Guide - Apart from
covering long wave, medium wave and
short wave stations, this book also lists
European FM transmitters in ascending
order of frequencies.
Guide to World -Wide Television Test
Cards -Edition 2-A comprehensive book
featuring test cards and identification
captions to help DX -TV enthusiasts
identify reception.
Both books are available from HS
Publications, 17 Collingham Gardens,
Derby DE3 4FS. Further details are
available by sending a stamped -addres-
sed envelope.
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ATTENTION 10 METRE OPERATORS!
especially for the 10 Metre users who have converted CB rigs

The AKD 10 Metre Linear Amplifier

* 25 Watts FM out for 4 Watts in
*50 Watts PEP on SSB
* About 10 Watts out for 1/2 Watt in (13.8V)
* Automatic RF sensing
* Fully protected output
* Relay switching employed
* Requires nominal 12 volts @ 5 amps (15 volts

maximum)
* In -line fused
*2 year guarantee (including output device)
* British made

10 Metre RF Switched, In -Line Pre -Amp.

*3SK45 Dual Gate Fet, 15 dB gain
* Fail safe, will handle 10 watts through power
*2 year guarantee

£25.50
Ind VAT, p&p

£14.50***** Ind VAT, p&p

Also available, the AKD range of RF INTERFERENCE FILTERS - high
performance, sleek appearence.

Used by British Telecom, Granada, Err, Thorn -EMI and other prominent
companies.

A WAVEMETER FOR VHF/UHF
The AKD WA1 Absorption Wave -
meter covers 120-450 MHz in two
ranges. It is extemely sensitive and
comes complete with a small aerial.
It requires a PP3 battery.

£24.95 inclusive
of postage & VAT

Direct from the Manufacture - or from your local Amateur Radio dealer.
Trade enquiries welcome

* AKD * ARMSTRONG KIRKWOOD DEVELOPMENTS
62 Marcourt Road, Stokenchurch, High Wycombe, Bucks, HP1430U
Tel. 024-026-2360
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The QQV06-40A
as a linear amplifier

In this article Brian Dale discusses the
gentle art of coaxing in excess of 100
watts from the QQV06-40A double beam
tetrode. Although not a constructional
article as such, nevertheless it provides
sufficient information to construct a
linear amplifier based on his experience
of constructing half a dozen such
amplifiers in as many years:

Having wet his feet on the band, the
newcomer to 2 metres will often decide
that he requires more power. Technically
this is not very difficult for several
manufacturers produce ranges of linear
amplifiers with output ratings from ten to
nearly 200W.

All of these are capable of giving
excellent results. However, when the
cost of the complete system is analysed,
particularly for higher powers, the
newcomer may well have second
thoughts. The combined cost of a 100W
amplifier and the associated power
supplies will almost certainly exceed
£200 and if higher powers are contem-
plated, considerably more.

Frequently, therefore, thoughts turn to
a 'home brew' solution.

Designs for 2 metre 100W solid-state
linear amplifiers have appeared from
time to time in the amateur press. A
costing exercise, however, will fre-
quently reveal that, given the expense of
high power VHF transistors, there is little
financial advantage over purchase and,
furthermore, one mishap will make the
project hopelessly uneconomic.

The next consideration is for the use of
those old fashioned generators of heat,
light and RF valves.

Choice of valves
Here there is a choice. The high power

alternative is to use a ceramic tetrode
such as the 4CX250, but the cost of this
plus the special valve base, blower and
the high voltage power supply unit will
almost certainly run far higher than the
solid-state option previously rejected.

The other choice is to consider the use
of a medium power double tetrode such
as the well tried QQV06-40A, which is
capable of an output well in excess of
100W in SSB service, relatively inexpen-
sive and, provided that reasonable
precautions are taken, quite straightfor-
ward to construct and operate.

With regard to the economic aspects,
these valves are regularly advertised at
prices from £6 to £60 but it is frequently
possible to purchase ex -equipment sam-
ples for considerably less at rallies and
radio club junk sales.

by Brian Dale

The remaining costly item for such an
amplifier is the HT mains transformer.
This again is best found at a rally or a junk
sale. The power requirements are quite
modest and a 350-0-350V or 375-0-375V,
125mA transformer should be quite
capable of powering an output well in
excess of 100W. A small ex -broadcast
receiver transformer giving 250-0-250V
and sundry heater windings will provide
bias and heater supplies.

The QQV06-40A is a VHF double
tetrode with a total anode dissipation
rating of 40W for which most handbooks
quote the use of a maximum anode

voltage of 750V for CW and 600V for
amplitude modulation operation, giving
a carrier output of up to 90W. The latter,
however, gives the clue to the power
possibilities in SSB operation.

During 100% amplitude modulation
peaks, the anode voltage reaches twice
its steady value and the peak output
power is one and a half times the
unmodulated carrier level. It would
therefore appear that the valve is
capable of withstanding anode voltages
up to 1200V and of giving a peak output
power in the order of 130-140W.

Experience gained in the construction

LEVEL OF
CHASIS

Grid, cathode & screen
ground assembly

Mounting valve below so that the internal screen aligns with the chassis

From
driver

Cl

250V

0-300mA

2

C3
RFC1 T

C

FBi]

R1

,7;77

C4

F-7-: Dip socket

Circuit diagram

431000V

0 Earth

-10 to -50V
o Bias
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QQ1,106-40A
of several QQV06-40A linear amplifiers
over the past few years indicate that such
output powers are quite possible and
practical. Some particular examples of
these valves do not seem too happy at
the 1200V HT level, but all seem
reasonably content at around 1000V.

Many excellent articles have been
written about the design of QQV06-40A
amplifiers for use at the normal rated
voltages. However, when the voltages
are increased, the stage gain increases
to something in excess of 20dB and in
consequence more care has to be taken
to ensure that stability is maintained.

The first stage in construction at which
stability must be considered is in the
physical layout. There must be maximum
isolation between input and output
circuits and in consequence these must
be separated by either a shield or the
chassis. This requirement has also been
recognised by the valve designers who
have fitted an internal shield between
the base of the valve and the electrodes.

To ensure maximum shielding effect
the valve holder must be mounted below
the chassis or shield at a level which
ensures the internal screen is exactly
level with the chassis or screen. Furth-
ermore the cutout through which the
valve is mounted must be sufficiently
large to accept the valve but without
more than about 1mm clearance.

The valveholder mounted, it is then
convenient to consider wiring those
electrodes which must be earthed.
These may be earthed individually to a
single earth point on the chassis, but I
have found that greater stability can be
obtained by cutting a strap from an old
50gm tobacco tin, shaped such that it will
join all earthed electrodes and reach
down to the chassis to which it is firmly
bolted (Figure 3).

The grid circuit
Most conventional published circuits

show a grid circuit comprising a coil and
split stator capacitor. This may be
perfectly satisfactory at lower voltage
levels but experience has shown that
better stability is obtained if the split

Figure 3 Detail of stabilising strap
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Figure 4 Details of link windings

stator capacitor is omitted and the grid
inductance is resonated by the input
capacity of the valve.

This is a simple operation if a grid dip
oscillator is used. A coil of about six turns
of 18 gauge wire is wound around a
pencil, connected across the two grids
and the resonant frequency determined.
If the frequency is too high, squeeze the
turns together; if too low, stretch the coil.
If resonance cannot be obtained, remove
a turn or substitute a larger coil as
appropriate.

When resonance is achieved, solder a
100ohm wire wound resistor (which will
later be connected to the bias supply)
and the bypass capacitor to the centre
point of the coil.

As a further precaution, slip a couple of
ferrite beads onto the resistor lead. A
wire wound resistor should be used for
the resistive element and also acts as a
radio frequency choke.

The screen circuit
Similarly, the screen grid should also

be fed through a wire wound resistor
with a couple of ferrite beads on the lead.

Under no circumstances should a
bypass capacitor be fitted for to do so
would upset the internal neutralisation
of the valve.

The anode circuit
The anode circuit may comprise either

tuned lines or a coil and split stator
capacitor.There is little to choose
between them. The tuned lines are
reputed to be slightly more efficient, but
on the other hand the coil -capacitor
arrangement takes far less space. I have
invariably used the latter system and
found no cause for complaint.

The components used have usually
been a 15 x 15pF or a 10 x 10pF split stator
capacitor with a 3 turn, 1 inch inside
diameter, 11/2 inch long coil. The dimen-
sion of this inductance should be
checked during construction and before

connecting the power supplies. With
valve in position and the capacitor about
half enmeshed, check the resonance of
the combination in the same way as
described for the grid circuit.

The link winding should be a single
turn of well insulated wire. For this, I use
a length of TV low loss coax with the
outer insulation and braiding removed.

In an early linear a link of PVC
insulated wire was used. After several
months operation, during a 2 metre
contest (Murphy's Law again), a loud
bang and a flash announced that the
insulation had failed. On inspection it
was found that the insulation had melted.
As the temperature within the case was
quite moderate, it can only be surmised
that heating due to losses within the PVC
had caused the insulation to melt and
eventually fail.

Power supplies
All power supplies for a QQV06-40A

linear may be obtained from a single 350-
0-350 or 375-0-375V transformer with a
6.3V heater winding, although, if avail-
able, it is preferable to use a separate
transformer to power heater and bias
supplies.

The high voltage output is obtained by
fitting a bridge rectifier across the whole
secondary winding. With a 350-0-350V
winding this will give a peak of 990V
whilst a 375-0-375V winding will give
1060V. This is smoothed by three 100AF
capacitors in series, each in parallel with
a suitable balancing resistor. The resul-
tant value is 33µF at 1350V working which
is more than adequate for the task. A
suitable capacitor is R S Components
stock number 103-890. Using these
capacitors in conjunction with a 375-0-
375V transformer, my power unit gives an
off-load voltage of 1050V and on 200mA
load is about 60 or 70V less - quite
adequate regulation for the purpose.

A lower voltage for the screen supply
may be obtained from the centre tap of
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OM ER WAREHOUSE if:GcslylisER
THE ALADDIN'S CAVE OP COMPUTER AND ELECTRONIC EQUIPMENT

HARD DISK DIVES
Fully refurbished DIABLO/DRE series 3 25 Mb disk drives

.DEC RK05, NOVA, TEXAS compatible.
Front load. Free stand or rack mount ES50.00
Exchangeable type (via lid removal) 1295.00
me3029 PSU unit for 2 drives E125.00

DIABLO/ORE 44-4000A/8 5+5 ex stock from £995.00
1000's of spares for S30, 4000, 3200, HAWK ex stock.

Plus in house repair, refurbishing service.
Call for details or quotation.

NOT LINE DATA VASE

LSTE
THE ORIGINAL FREE OF CHARGE dial up data base.
1000's of stock items and one off bargains.
ON LINE NOW- 300 baud, full duplex CCITT tones, 8 bit
word, no parity.

EX STOCK INTEGRATED CIRCUITS
08085AH-2 D8086 D8257.5
D8202 D8271 AM2764-3DC
74LS86 74LS112 74LS373
7407 2102-6 4116.3

CALL SALES OFFICE FOR PRICES

01-6 9 1SOR
MAINS FILTERS

Cure those unnerving hang ups and data glitches caused
by mains interference.
SD5A As recommended by ZX81 news letter. matchbox
size up to 1000 watt load E3.95
L2127 compact completely cased unit with 3 pin fitted
socket Up to 750 watts 'E9.99

COOLING PATE SAVE
Keep your hot parts COOL and R LIABLE Tmr
with our range of BRAND NEW professional

-"E250 SUPER PRINTER SCOOP
cooli

COMPUTER 'CAB'
All in one quality computer
cabinet with integral switched
mode PSU, Mains filtering, and twin fan cooling.
Originally made for the famous DEC PDP8 computer
system costing thousands of pounds. Made to run 24
hours per day the PSU is fully screened and will deliver a
massive +5v DC at 17 amps, +15v DC at 1 amp and -15v
DC at 5 amps. The complete unit is fully enclosed with
removable top lid, filtering, trip switch, 'Power and 'Run'
LEDs mounted on Ali front panel, rear cable entries, etc.
etc. Units are in good but used condition - supplied for
240v operation complete with full circuit and tech. man.
Give your system that professional finish for only
£49.95 + Carr Dim. 19" wide 16" deep 10.5" high.
Useable area 16"w 10.5"h 11.5"d
Also available LESS PSU, with FANS etc. Internal dim.
19"w. 16"d. 10.5"h. MIS. CarriCarriage.'& insurance £9.50.

ern'

ni
tans.

ETRI eXUOI Dim. 92 x 92 x 25 mm.
Miniature 240 v equipment fan complete with )10.
fing ergyuud£9AS.

I

.rk
GOULD JB-3AR Dim 3" x 3" x 2.5" compact
very quiet running 240 v operation. NEW £6.95
BUHLER 69.11.22. 8-16 v DC micro
miniature reversible fart Uses a brushless
servo motor for extremely high air flow,
almost silent running and guaranteed 10,000
hr life. Measures only 62 a 62 x 22 mm.
Current cost £32.00. OUR PRICE ONLY
£12.95 complete with date.
MUFFIN -CENTAUR standard 4" x 4" x 1.25"
fan supplied tested EX EQUIPMENT 240 vat
£6.25 or 110 vat C4.95 or BRAND NEW 240v
at 00.50. 1000's of other fans Ex Stock

II f r P -I. P= kinp.n.11f n 16

TRANSTEL PRINTERS
EX NEWS SERVICE compact, quality built
50 column matrix printer. Standard 5 bit
serial, BAUDOT CODE current loop inter-
face for connection to computer or radio
receiver via simple filter network to decode
and print most world-wide NEWS, TELEX
and RTTY services. Supplied tested and in
good condition with data, large paper roll
and 50 and 75 baud xtals. ONLY £49.95
Carr. £6.00

TELETYPE ASR 33
DATA I/O TERMINALS

Industry standard combined ASCII 110
baud printer, keyboard and 8 hole paper
tape punch and reader. Standard RS232
serial interface. Ideal as cheap hard copy
unit or tape prep. for CNC and NC
machines TE TED and in good condition
oniyE235.00 floor stand 10.00
Carr & Ins 515.00

BRAND CENTRONICS 739-2
The "Do Everything Printer" at a price that will

NEVER be repeated. Standard CENTRONICS
parallel interface for direct connection to BBC,

ORIC, DRAGON etc. Superb print quality with full
pin addressable graphics and 4 type fonts plus

HIGH DEFINITION internal PROPORTIONAL SPACED

-17
J

columns, single sheet, sprocket or roll paper handling plus
MODE for WORD PROCESSOR applications. 80-132

much more. Available ONLY from DISPLAY ELECTROINICS
at the ridiculous price of ONO 1199.00 + VAT Complete with

001 Options. Interface cable (specify) for BBC, ORIC,
full manual etc. Limited quantity -Hurry while stocks last

199 DRAGON or CENTRONICS 36 way pig £12.50. Spare ribbon
£3.00 each. BBC graphics screen dump utility program £8.60.

rri n In 1r...+V#T

ea.".

GE TERMIPRINTER
A massive purchase of these desk top
printer -terminals enables us to offer you
these quality 30 cps printers at a SUPER
LOW PRICE against their original cost of
over £1000. Unit comprises of full OWERTY,
electronic keyboard and printer match with
pent face similar to correspondence quality
typewriter. Variable forms tractor unit
enables full width - up to 13.5" 120 column
paper, upper - lower casal!standard RS232
serial interface, internal vertical and
horizontal tab settings, standard ribbon
adjustable baud rates, quiet operation
many other features. Supplied complete
with manual. Guaranteed working E130.00 or
untested WOO, optional floor stand £12.50
Carr & Ins E10.00.

UAL 5" DISK DRIVES
urrent, quality, professional product of a

major computer company, comprising
2 x 40 track MIDI or Shugart FULLY BBC
COMPATIBLE single sided drives in a
compact, attractively styled, grey ABS
structured case with internal switched
mode PSU. The PSU was intended to drive
both drives and an intelligent Z80 controller
with over 70 ic's. The controller has been
removed leaving ample space and current
on the +, -5, +12 and -12 supply for all
your future expansion requirements.
Supplied tested with 90 day guarantee in
BRAND NEW condition with cable for BB
micro. Ex Stock at oniy£259.00
+ El 0.00 carr. Limited Quantity Only

PROFESSIONAL KEYBOARD r FFER
An advantageous purchase of brand new surplus allows a great OWERTY, full travel,
chassis keyboard offer at fractions of their onginal costs.
ALPHAMERIC 7204/60 full ASCII 60 key, upper, lower + control key, parallel TTL
output plus strobe. Dim 12" x 6" +5 & -12 DC. E39.50.
DEC LA34 Uncoded keyboard with 67 quality, GOLD, normally open switches on
standard X, Y matrix. Complete with 3 LED indicators & i/o cable - ideal micro
conversions etc. pcb DIM 15" x 4.5"52493 Carnage on keyboards £3.00.

:j1 1 t 1:1; tVinY" IRS
At a price YOU can afford, our range of EX
EQUIPMENT video monitors defy
competition!! All are for 240v working with
standard composite video input. Units are
pre tested and set for up to 80 col use on
BBC micro. Even where MINOR screen
burns MAY exist- normal data displays are
unaffected.

1000's SOLD TO DATE
9" HITACHI very compact fully cased. dim.
21 cm H x 21 cm W x 22cm D. Black nit
white screen E44.95
12" KGM 320-321, high bandwidth input,
will display up to 132 columns x 25 lines.
Housed in attractive fully enclosed
brushed alloy case. B/W only £32.95
GREEN screen£39.95
24" KGM large screen black & white
monitor fully enclosed in light alloy case.
Ideal sch5.00shops, clubs etc.
ONLY E5
14" BRAND NEW Novex COLOUR type
NC1414-CL. Many exacting features such
as RGB TTL and composite video input,
GREEN TEXT key, internal speaker and
audio amp. Even finished in BBC micro

ON
atchiLYE_799.picolou00s. Fully guaranteed.

Carriage and ins on ALL videos £10.00

DATA MODEMS
Join the communications revolution with our
range of EX TELECOM data modems Made to
most stringent spec and designed to operate
for 24 hrs per day. Units are made to the
CCITT tone spec. With RS232 i/o levels via
a 25 way 'D. skt. Units are sold in a tested
and working condition with data Permission
may be required for connection to PO lines.
MODEM 28 "Hackers Special" fully fledged
up to 300 baud full duplex, ANSWER or CALL
modes. AUTO ANSWER. Data i/o via
standard RS232 25 way 'D' socket. Just 2 wire
connection to comma line. Ideal networks etc.
Complete with data, tested, ready to run at a
NEW SUPER LOW PRICE of OILY 10300 +
VAT + Can.
MODEM 20-1 Compact unit for use with
MICRONET, PRESTEL or TELECOM GOLD
etc 2 wire direct connect 75 baud transmit
1200 baud receive Data i/o via RS232 ID.
socket Guaranteed working with data E49.95
MODEM 20-2 same as 20.1 but 75 baud
receive 1200 baud transmit 1130.00
TRANSOATA 307A 300 baud acoustic
coupler RS232 i/o £95.00
NEW DSL2123 Multi Standard modem
selectable V21 300-300 bps, V23 75-1200,
V23 1200-75 full duplex. Or 1200-1200 half
duplex modes. Full auto answer via modern or
CPU. LED status indicatOrs. CALL or ANS
modes Switchable can. or BELL 103 7.
202. Housed in ABS case size only 2.5" x 8.5"
x 9". £288.00 + VAT
For further data or details on other EX STOCK
modems contact sales office.

Carriage on all modems £10.00 + VAT.

THE BENEFITS OF INSURANCE
Almost four months ago, on the 29th of February 1984, we, DISPLAY
ELECTRONICS were unfortunate enough to have a serious fire at our main
location, reducing a substantial part of our stock, warehouse and offices to a pile of
ashes and rubble. HOWEVER, we had seen the adverts about the "Benefits of
Insurance" and some years ago had taken comprehensive insurance cover to
protect against an event such as this.
The day after the fire we did not even have a single pen to write with, to say nothing
of the non existant showroom and burnt out warehouse with direct access to the
stars via our now non existent roof!!
The loss of stock and damage to the premises has resulted in losses in excess of
£400,000 pounds in real money- no price can value time and effort.
We are still, although working under great difficulties, VERY MUCH in business.
We owe this to supreme efforts by all our staff- perhaps knowing their jobs could
have been at stake, stock being located at several different locations, help from
business colleagues and our bank
To these people, I say a very loud THANK YOU.
To both the mighty PRUDENTIAL and GENERAL ACCIDENT Insurance
Companies who from the date of our fire have NOT even offered or paid A SINGLE
PENNY in compensation or have not even offered an ounce of moral support...
To both the mighty PRUDENTIAL and GENERAL ACCIDENT Insurance
Companies who only answer our requests for help and information with "We are
still looking at reports..." I say "STRONG STUFF THIS INSURANCE????"

David Fisher, Managing Director, DISPLAY ELECTRONICS

SEMICONDUCTOR
`GRAB BAGS'

Mixed Semis amazing value contents
include transistors, digital, linear, triacs,
diodes, bridge recs.. etc etc. All devices
guaranteed brand new full spec. with manu-
facturers markings, fully guaranteed.
50+52.95 100+ ES. 15.
TTL 74 Series A gigantic purchase of an
across the board' range of 74 TTL series

I C.'s enables us to offer 100+ mixed
"mostly TTL" grab bags at a price which two
Or three chips in the bag would nnormally
cost to buy. Fully guaranteed all I.C.'s full
spec 100+50.90 200+512.30 300+519.30

66% DISCOUNT
ELECTRONIC
COMPONENTS
EQUIPMENT

Due to our massive bulk purchasing programme which enables us to bring you the best possible
bargains, we have thousands of I.C.s. Transistors, Relays, Caps, P.C.B s, Sub -assemblies,
Switches, etc etc surplus to our requirements. Because we don r have sufficient stocks of any
one item to include in our ads we are packing all these items into the BARGAIN PARCEL OF A
LIFETIME . Thousands of components at giveaway prices, Guaranteed to be worth
at least 3 times what you pay. Unbeatable value,' Sold by weight.
2.5kIs £4.25 + pp £1.25 5kIs E5.90 + £1.80
10kIs E10.25 + pp £2.25 20 kls E17.50 + £4.75

CIS PLUS VAT

Ir
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DEC CORNER
BA11-MB 3.5" Bax, PSU, LTC £385.00
DH11-AD 16 x RS232 DMA

interface £2100.00
DLV11-J 4 x EIA interface £310.00
DUP11 Sych. Serial data i/o £650.00
DZ11-B 8 line RS232 mux board £650.00
LA36 Decwriter EIA or 20 ma loop £270.00
LAXX-NW LA180 RS232 serial interface

and buffer option £130.00
LAX34-AL LA34 tractor feed £85.00
MS11-JP Unibus 32 kb Ram £80.00
MS11-LB Unibus 128 kb Ram £450.00
MS11 -LD Unibus 256 kb Ram £850.00
MSC4804 (Dbus(Equiv MSV11-L)

256 kb £499.00
PDP11/05 Cpu, Ram, i/o, etc. £450.00
PDP11/40 Cpu, 124k MMU £1850.00
RT11 ver. 3B documentation kit £70.00
RK05-J 2.5 Mb disk drives £850.00
KL8JA PDP 8 async i/o £175.00
MI8E PDP 8 Bootstrap option £75.00
VT50 VDU and Keyboard -

current loop £175.00

1000's of EX STOCK spares for DEC
PDP8, PDP8A, PDP11 systems &
peripherals. Call for details. All types of
Computer equipment and spares wanted
for PROMPT CASH PAYMENT.

All PricesQuOtsd arefor U. Mainland, paidcash with order in Pounds Stirling PLUSVAT.Minimum order valuen.00, MinimumCredit
Card orderE90.00. Minimum BONA FIDE account ordersfrom Government depta,Schools, Universities and establishedcompsniss
&MOO Where post and pecking not indicated please ADD £1.00 + VAT Warehouse open Mon -Fn 9.30- 5,30. Sat 10.15-5.30
We reservithe right to change prices andspecifications without notice. Trade. Bulk and ExPON enquiries weioOme.

r I CC' T ri N ! I i 32 Biggin Way, Upper Norwood, London 5E19 3XFLL Li- I NLIIIV-.71- Telephone 01-679 4414 Telex 27924etas-,
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EIGIV06-40A

the transformer and reduced by a
suitable resistor network to the
appropriate voltage. Ideally the screen
should be stabilised at about 250V and if
stabiliser tubes or suitable zener diodes
are available, they should be used. If
stabilisers are not available, the screen
supply should be smoothed by another of
the 100µF capacitors mentioned pre-
viously.

Whilst the heater and bias supplies
may be obtained from the transformer
which supplies the main HT voltage, it is
preferable to use a separate transformer
for two reasons.

First, it reduces the loading on the HT
transformer and, secondly, it is then
possible to switch off all high voltages to
the amplifier during prolonged recep-
tion periods whilst maintaining the bias
and heater supplies.

The heater requirement is either 12.6V
at 0.9 amps or 6.3V at 1.8 amps, a figure
which should be within the capability of
almost any small broadcast receiver
transformer. The bias requirement is
around 30V but this must be variable to
enable the operational conditions to be
set accurately.

For this purpose, I use in my present
linear a small transformer which ori-
ginally saw service in an old VHF FM
valve tuner. This has windings of 6V and
250V. The heater of the QQV06-40A is fed
from the 6V winding. One side of the high
voltage winding is earthed and a single
diode rectifier is attached to the other.
The output is smoothed and feeds a
resistor chain whose value is arranged to
pass a current of approximately 50mA.

At the 'earthy' end of the chain is a
100ohm resistor and a 1000ohm wire
wound potentiometer. The bias for the
amplifier valve is taken from the slider of
the potentiometer and in order to ensure
that this voltage remains reasonably
constant with varying load it is bypassed
with a large capacitor of several hun-
dreds of microfarads capacity.

The purpose of the 100ohm resistor is
to make it impossible to remove all bias
from the valve by misadjustment of the
potentiometer. The value of the resistors
above the potentiometer will have to be
calculated to allow for the output voltage
of the particular transformer used.

I have found it extremely useful to
mount the bias potentiometer on the
front panel so that the bias level can be
varied at will. By this means the amplifier
can be adjusted for class AB operation
when using SSB or for class C when
using either FM or CW.

Testing
The testing of a valve linear amplifier

takes two distinct phases. Firstly, to
ensure that it remains stable and
secondly to set up the correct operating
parameters.

In order to check stability, with drive

Alternative rectifier for
a lower PIV diode bridge

and aerial disconnected, set the bias
control to maximum and switch on the
heater and bias supplies. Wait for a
minute or so for the valve to heat up and
then switch on anode and screen grid
voltages. With over 50V grid bias the
anode current should be completely cut
off.

Wait for a minute or two, watching
carefully and listening for any sign of
distress which might indicate a wiring
fault or component failure.

If any smoke is seen or 'sizzling' noises
heard, switch off immediately and
investigate.

If all is well, slowly rotate the bias
control until the anode current reads
about 35mA. Quickly rotate the PA tuning
capacitor whilst observing the anode
current. If this remains constant, quickly
increase the anode current to 100mA,
repeat and drop it again to
30-35mA. Any variation may indicate that
instability, in the form of tuned plate -
tuned grid oscillation, is present. If all is
well, connect the input to the RF drive
source (ie transceiver) and the output to
a dummy load.

Apply sufficient CW or FM from the
transmitter to drive the anode current to
100mA off resonance and tune for
maximum dip. Rotate anode tuning to
see whether there is more than one dip in
anode current. If there is, this could
indicate instability. However, if the PA
tuning capacitor is 'ex -equipment', this
effect could also be caused by an
intermittant contact between the rotor of
the capacitor and the earth wiper.

The latter can easily be cured by
turning off power and giving the points at
which the wiper touches the rotor a
liberal dose of Servisol or similar switch
cleaner. Try this remedy first but if
unsuccessful, a thorough investigation
of earthing, soldered joints and ser-
viceability of components will have to be
made.

The final stage in the testing is to
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EIEW06-40A
adjust the position of the output link. For
this, an RF power meter should be placed
in series with a dummy load.

Position the link about halfway into the
PA coil. Without drive applied, set the
anode current to about 35mA and then
apply sufficient CW or FM drive to raise
this to about 100mA on resonance. Note
the reading on the RF meter. Switch off
the HT voltages, earth the PA coil with a
screwdriver and push the link another
YEI to 1/4 inch into the coil.

Remove the screwdriver, switch on the
HT voltages, check the PA tuning and
again note the power output. If it has
increased, repeat the process. If it has
decreased, move the link in the opposite
direction. Continue until maximum out-
put is obtained. This should be in the
order of 60W.

If it is found that with the link fully in,
there is still insufficient coupling, substi-
tute a link of greater diameter.

Operating conditions
The operating conditions of the

QQV06-40A amplifier are set by the
anode dissipation of the valve which is
40W. Thus in FM operation, as the
amplifier will be operating for periods of
several minutes at a time and assuming
an efficiency of about 60%, the maximum
input power should be about 100W, ie
100mA anode current.

In CW operation, however, the valve is

only operating in 'key -down' conditions
for about one third of the time, and it
might be thought that the input could be
increased in proportion.

This, however, is not so, for this would
be exceeding the safe cathode emission
of the valve. 200mA would be within this
limit, at which level the output would be
in the order of 120W.

In both CW and FM operation, effi-
ciency, cooling and valve life will be
improved if maximum bias is applied with
the drive level increased accordingly. In
either case, several milliamps of grid
current will be flowing.

For SSB operation, adjust the bias for
30-35mA standing anode current under
no -drive conditions, and set the drive
level such that speech peaks cause the
grid meter to just flicker upwards. At this
drive level the anode current meter will
probably be kicking to about 150-180mA.
This does not indicate, however, that the
input is 150-180W, for these peaks are of
such short duration that the PA meter is
unable to follow.

Similarly, the RF output meter will only
be following the average output level,
which can vary widely with the type of
meter, the characteristics of the voice
and the level of processing employed.

As a very broad rule of thumb, on
unprocessed speech the RF output
meter will normally indicate in the order
of 30-40% of peak output.

TRANSISTORS
BC107/8/9 - 12p BC184L - 8p BFY50,51,52
BC147/8/9 - 10p BC212,212L - 8p BFX88
6C157/8/9 - 10p BC327,337,337L - 10p BSX19
BC547/8/9 - 7p BD135,136 - 25p BSX20
BC557/8/9 - 7p BD137,138,139 - 25p 2N2926
BC182L - 8p BF195,7 - 10p 2N3055
BC183 - 8p BCY70 - 15p TIP31A,32A

- 20p
- 15p
- 14p
- 15p
- 7p
- 50p
- 25p

ELECTROLYTIC CAPACITORS. (Mfds/Volts)
1/25, 1/50, 2.2/25, 2.2/50, 4.7/25, 4.7/50, 10/16, 10/25, 10/50 5p
22/16, 22/25, 22/50, 47/16, 47/25, 47/50, 33/10 - 6p. 100/16, 100/25 7p
100/50 - 12p. 100/100 - 14p. 220/16 - 8p. 220/25, 220/50 10p
470/16, 470/25 - 11p. 470/35 - 12p. 470/40 -15p. 1000/16 15p
1000/35 - 22p. 1000/40 - 35p. 2200/10 - 8p. 2200/25 35p
Carbon Film resistors 1/4W 5% E24 series 0.51R to 10M0 1p

100 off per value- 75p, even hundreds per value totalling 1000 £7.00

Metal Film resistors 1/4W 1OR to 'IMO 5% E12 series- 2p, 1% E24 series 3p

Mixed metal/carbon film resistors 1/2W E12 series 1R0 to 10M0 11/2p
Miniature polyester capacitors 230V working for vertical mounting
01, 015, 022, 033, 047, 068 4p. 01 5p. 015, 022 6p. 0.33 & 0.47 8p

Mylar (polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p -3p. 01 to 068 mfd -4p. 0.1 5p. 0.12 & 0.15 6p

Subminiature ceramic plate capacitors 100V wkg vertical mounting. E12
series
2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf -4p.10% 390p -4700p 4p

Polystyrene capacitors 63V working E12 series long axial wires
10 pf to 820 pf - 3p. 1000 pf to 10,000 pf -4p.12,000 pf 5p

DIODES (p.i.vJamps)
75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA 0A91 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A SIMI 5p. 100/1A bridge 25p
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA 0A90 6p. 30/15A 0A47 8p
Zener diodes E24 series 3V3 to 33V 400 mW- 8p. 1 watt 12p
L.E.D's 3 & 5mm Red 10p. Green, Yellow 14p. Grommets 3mm -11/2p, 5mm 2p
20mm fuses 100mA to 5A 0/blow 5p. A/surge 8p. Holders p.c. or chassis 5p
High speed p.c. drills 0.8, 1.0, 1.3, 1.5, 2.0m - 22p. Machines 12V d.c. £6.00
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs £4.50
AA/HP7 Nicad rechargeable cells £1.50 pair. Universal charger unit £6.00
Glass reed switches with single pole make contacts -8p. Magnets 12p
Ranges of tantalum electrolytic caps at competitive prices.
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free.

THE C. R. SUPPLY CO
127 Chesterfield Rd, Sheffield S8 ORN

Return posting

The thought of exceeding published
valve ratings may well give rise to
concern regarding valve life. In my
experience, however, such worries are
groundless, for the QQV06-40A valve in
use in my present linear has been used in
this and previous linears for the past six
years, and I know of several operators
whose experience is similar.

PARTS LIST
R1, R2, R3 37Kohm
R4 47Kohm, 2W
R5 8.2Kohm, 11W
R6, R7 37Kohm, 5W
R8 6Kohm, 15W (see text)
R9 1000 ohm W/W Pot
R10 100 ohm
Fl 5A
C1 -C9 100p1, 450V wkg
C8 330p,F, 63V wkg
T1 350-0-350V or 375-0-375V, 125mA
T2 250-0-250V, 60mA
LP1 6V, 0.3A
SW1 SPST 240V 5A
SW2 SPST 240V 5A
V1 VR150/30
V2 VR105/30

Rectifiers associated with T1 -
1500V PIV
Rectifiers associated with T2 -
750V PIV

WOOD & DOUGLASNAN
* NEW CATALOGUE * NEW PRODUCTS * NEW TELEPHONE NUMBER * NEW PRICES *

OUR FULL current product range is listed below but keep in touch at rallies and exhibitions
throughout the Summer for our latest developments for you the active amateur.
Package Mao Kit

1.500mW TV T/mit (70FM05T4 + TVM1 +
BPF4331.. 35.00

2. 500mW TV T/ceive (As 1 + TVUP2 +
PSI 433) 60.00

3. IOW TV Thnit (As 1 + 70FM10+ BDX35). ...... _85.00
4. IOW TV T/ceive (As 2 + 70FM10 + BOX35) 90.00
5. 70cms 500mW FM T/ceive (7074 + 70'R5 +

SSR1 + BPF) 75.00
6. 70cms 10W FM T/ceive (Ass + 70FM10) 105.00
7, 2M Linear/Pre-amp 10W (144PA4/S +

144LIN10B) 40.00

70oins EQUIPMENT CODE ASSEM-

TFra TMns/ameithte (K.W
Ac7c0eFeMs0r5To B4U8M

FM Receiver (with
PIN RF c/o) 70FM05R5 65.40

T'mitter 6 Channel
Adaptor 70MCO6T 21.30

Receiver 6 Channel
Adaptor 70MCO6R 25.20

Synthesiser (2 PCB's) 70SY25B 88.00
-ditto- Transmit Amp A-X3U-06F 34.15
-ditto- Modulator MOD 1 8.95
Bandpass Filter BPF 433 6.50
PIN RF Switch PSI 433 7.55
Converter (2M or

10M i.f.) 70RX2/2 27.10
TV Products
Receiver Converter

(Ch 36 Output) TVUP2 27.50
Pattern Generator

(Mains PSU) TVPG1 4225
TV Modulator

(For Transmission) TVM1 9.85
Ch 36 Modulator

wer
(PoFor ,TLIIALani)Rmil0D1 9.80

50mW te7M717". 70FM1 18.45
500mW to 3W 70FM3 23.45
500rnW to 10W 70FM10 41.45

3W to lOW 70FM3/10 23.95
10W to 40W 70FM40 65.10
Combined Power Amp/

Pre -Amp (Auto c/o) 70PA/FM10 56.60
Union
500mW to 3W (Straight

amp, no c/o) 70LIN3/LT 27.90
3W to 10W (Auto c/o) 70LIN3/10E 41.05
'1WrWolit.it: c/o) 70LIN10 44.25

5ir3di

ar Min lature

M SF Miniatue
70PA2 8.10 6.50

(1408) 70PA3 9.65
RF Switched (30W) 70PA2/S 24.25
Galaaliarr)dB OPAS 20.10

Converter (2M i.f.) 6RX2 28.40 20.80

KIT

28.75

45.80

14.25

17.90
62.25
22.10
5.50
130
5.35

20.10

2280

36.50

5.75

5.50

12.80
1760
3145
18.30
52.35

40.15

19.90
30.15
32.50

7.50
15.25
12.80

Prices IUI
PilliViiear/Pre-amp 25W (144PA4/5 +

144LIN25B) 42.00
9. 70cms Synth 10W T/ceive (R5 + SY + AX +

MOD + SSR + 70FM10) 150.00
10. 2M Synth 10W T/ceive (R5 + SY + SY2T +

SSR + 144FM10A) 12600
11. 2M Crystal Cont'd 10W T/ceiver (RS + T3 +

BPF + 144FM10 + SSR) 85.00
12. 70cms Linear/Pre-amp (70LIN10 +

70PA2/S) 45.00

211 EQUIPMENT CODE ASSN&
Trenseeliter KRs + Accessories SLED
FM Transmitter (1.5W) 144FM2T3 3.35
FM Receiver (with

PIN RF c/o) 144FM2R5 65.50
Synthesiser (2 PCB's) 144SY25B 78.75
-ditto- Multi/Amp

(1.5W O/P) SY2T 27.80
Bandpass Filter BPF 144 6.50
PIN RF Switch PSI 144 7.55
Pow Amplifiers (FM/CW Use
1.5W to 10W (No c/o) 144FM10A 24.15
1.5W to 10W (Auto -c/o) 144FM1OB 36.11
Li
1.5mW t aos lOW (SSB/FM)

(Auto c/o) 144LIN1OB
2.5W to 25W (SSB/FM)

(Auto c/o) 144LIN25B
1.0W to 25W (SSB/FM)

(Auto c/o 144LIN25C

Low Noise, Miniature 144PA3
Low Noise, Improved

Performance 144PA4
Low Noise, RF

Switched, Full c/o 144PA4/S
GENERAL ACCESSORIES
Toneburst TB2
Piptone PT3
Kaytone PTK3
Relayed Kaytonee PTK4R
Regulator (12V, low

differiential) REG1
Solid State Supply

Switch SSR1
Microphone

Pre -Amplifier MPA2
Reflectometer SWR1
CW Filter CWF1
WI Filter ((Boxed)HPF1

TVRI
50mW 420MHz Source

(Video Input) UFM01
50MHz ii. Processor VIDIF
Varactor Multiplier

(Boxed) WDV400/1200 63.95

MT

26.30

47.20
60.05

20.65
3.30
5.35

18.50
26.25

38.40 28.50

40.25 29.95

44.25 32.95

8.60 7.40

12.86 8.40

24.30 1130

6.70 4.25
7.50 4.45
8.75 6.05

12.70 8.20

6.95 440

5.85 170

6.10 3.50
6.35 5.35
8.55 5.80
5.95 -

26.95 19.80
54.25 38.95

Further details on our product range will gladly be forwarded on receipt of an A5 size SAE. Technical help
is available by 'phone (NEW NUMBER) during normal office hours Kits are usually available by return of
post but please allow 28 days for unforseen delays. Please add 75p to your total order for postage and
handling. Credit card orders are gladly accepted, please give us a call.

ANYONE CAN SEE A KT ... REPUTATION SELLS OURS

Unit 13, Youngs Industrial Estate
Aldermaston, Reading RG7 4PI3
Tel: 07356 71444; Tx: 848702

VISA
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N DATA FILE
Ray Marston presents a further selection of
practical IC audio power amplifier circuits in this
concluding part of his special 2 -part feature.

0
7

- input

BYPASS 1 0

50k

14

Bootstrap 09

+ input
08

50k

Figure la Internal circuit and pin connections of the LM390
1 watt battery -operated audio power amplifier

Figure 2 LM390 1 watt
amplifier with Av=20

LM390 circuits
The LM390 is described in the manu-

facturer's literature as a '1 watt battery
operated audio power amplifier', and is
optimised for operation with 6V to 9V
power supplies (10V maximum): speci-
fically, the IC can feed 1W into a 4R0 load
when powered from a 6V supply.

Figure la shows the internal circuit
and pin connections of this IC, which is
internally very similar to the LM388
(described last month) but has its output
stage modified to give the maximum
possible output voltage swing. The
device is housed in a 14 -pin DIL package
with an internal heatsink connected to
pins 3-4-5 and 10-11-12 (Figure lb).

Cl

RV1
10k

Volume

0 V+

13

+6V

R1

180R

3,4,5

O
OUT

3,4,5,
10,11,12

10,11,12

0V

The overall voltage gain of the LM390 is
internally set at x20, but can be increased
to x200 by wiring a shunt capacitor
between pins 2 and 6. The IC inputs are
ground referenced, and the output
automatically self -biases to a quiescent
value of half -supply volts when the
output stage of the IC is suitably dc -
biased via external resistors wired
between pins 9 and 14.

Figures 2 to 6 show some practical
applications of this IC. Figure 2 shows
one way of using the LM390 as a 1W
amplifier driving a 4R0 load from a 6V
supply. Here, R1 and R2 are wired in
series between the positive supply line
and pin 9 of the IC, to give dc biasing to

O
GND

BYPASS-, 1 14 V+

GAIN-

GND

GAIN -

- INPUT

C2
22u

R3
2R7

C4147n

OUT

GND

-BOOTSTRAP

+INPUT

Figure lb Pin layout of LM390

C3
470u

0v

SPKR
4R0

the output stage of the IC. Note that the
R1 -R2 junction is boot -strapped from the
output of the IC via C2, to raise the ac -
impedance of R2 to a value far greater
than its dc value.

The overall voltage gain of the LM390 is
internally determined in the same way as
in the LM388, and thus equals x20 in the
Figure 2 circuit.

Figure 3 shows how the gain can be
increased to x200 by simply wiring C5
between pins 2 and 6.

Figure 4 shows an alternative way of
using the LM390. Here, dc current is fed
to pin 9 of the IC via the speaker and R1.
Note here that R1 is boot -strapped via
C2, and that this circuit therefore gives a
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yin

6V

10,11,12 C5 10u

Figure 3 LM390 1 watt amplifier with Av = 200

Vin

OV

8

14

U4390

1208

147.

X73 I
Balance

-0 3.4,9,
1

OV /7777
0,11.12

120R

120R

LM390
1

RV2 T 470k

OV

SPKR
4R0

3.4.012 0---6tot1
/7777 OV

/7)77 OV

Figure 5 LM390 bridge amplifier delivers 2.5 watts into 4R0 load

Figure 6 LM390 based
intercom

performance similar to that of Figure 2,
but does so with a saving of two
components.

Figure 5shows how to connect a pair of
LM390 ICs in the bridge configuration, to
provide 2.5W of drive to a direct -coupled
4R0 load when using a 6V supply. Pre-set
pot RV2 is used to balance the quiescent
outputs of the two ICs and thus minimise
the quiescent current consumption of
the circuit.

Finally, Figure 6 shows how to use a
single LM390 IC to make a simple 2 -way
intercom circuit. Note here that C5 -R4
are used to provide the IC with an overall
voltage gain of x300 (= 15K/51R).

Before leaving the LM390, note that

TALK

MASTER
4R0

yin

C1

RV 1
10k

Volume

+6V

LM 390

SPKR
4R0

13

3,4,5
10,11,12

OV

Figure 4 LM390 1 watt amplifier with Av = 20
and load returned to +ve supply

C1-II
100n

3,4,5,
10,11,12 0

+6V

this IC has a fairly poor ripple -rejection
performance, and if any problems are
met in this respect they can usually be
overcome by wiring a 10uF (or larger)
capacitor between pin -1 and ground.
Also note in Figures 2 to 6 that the 2R7
resistor and 47nF capacitor wired in
series across the output of the IC form a
Zobel network, to enhance circuit stabil-
ity, and may be eliminated in some
applications.

LM383 Circuits
The LM383 (Figure 7) is described in

the manufacturer's literature as an 8W
audio power amplifier IC. This device is
specifically designed for use in auto -

27u

R4
5111

113
2R7

C4
47n

OV

1C3

100u

TALK

? SVV1b
LISTEN

C2
470u

R2
2R7

C3
47n

REMOTE

4R0

mobile applications, in which the 'run-
ning' supply voltage has a nominal value
of 14.4V, and at this voltage the IC can in
fact typically deliver 5.5W into a 4R0 load
or 8.6W into a 2R0 load. In reality, the IC
will operate with any supply voltage in
the range 5V to 20V, can supply peak
output currents of 3.5 amps, and has a
current -limited and thermally -protected
output stage.

The LM383 is housed in a 5 -pin
package, as shown in Figure 7, and is a
very easy device to use.

Figure 8 shows how to wire the device
as a 5.5W amplifier for use in auto-
mobiles. Here, the closed -loop voltage
gain is set at x100 via the R1 -R2 -C3
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GAREX (G3ZVI)
THE SCANNER SPECIALISTS
WITH 4 GREAT PRODUCTS

J.I.LSX-200-N - THE SUPERIOR SCANNER £299
* The choice of the professionals
* AM + FM all bands
* Wide coverage: 26-88, 108-180, 380-514MHz
* 16 memories * Positive action keyboard
* Proven reliability * 12v DC & 230v AC
* S -meter & 96-108MHz converter available

REVCO RS -2000-E - THE VERSATILE SCANNER £259
* 70 memories * AM + FM all bands
* Cover: 60-180, 380-520MHz
* Search & store of active channels
* All the usual search & scan functions
* 12v DC & 230v AC operation
* Counts activity of selected channel

REVCO RS -160 - FM POCKET SCANNER £249
* Incredible 160 memories (4 banks of 40)
* Positive action keyboard
* Covers 26-32, 68-88, 138-176, 380-512MHz
* Scans, searches & stores active frequencies
* With nicads, charger & flexiwhip aerial
'LILL SX-400 - PROFESSIONAL SCANNER £598
* Covers 26-520MHz (no gaps)
* AM + FM (manual, automatic or programmable)
* Computer interfacing for limitless memory, remote

control & data logging
* I.F. output terminals (10.7MHz &455KHz)
* Switchable channel spacing & I.F. bandwidths
* Specifications set by the professionals
Regulated mains adaptor for SX-400 £29.50

* REVCONE *
A superb quality 16 element, all British made VHF/UHF
broadband fixed station aerial from Revco. Ideally suited

to SX200 and other VHF/UHF Receivers
Covers 50-500MHz PRICE £24.95 inc

ASK FOR OUR LIST OF SECONDHAND SCANNER BARGAINS

SPECIAL OFFER "CENTURY 21D"
Communications Receiver. 05 to 30MHz. CW, USB, LSB, AM &
FM. Digital readout, excellent performance £199

SR -9 monitor. 2m FM with 144-146MHz full coverage VFO + 11
xtal controlled channels; ideal for fixed/M/P use. 12V DC
operation £47.50
CRYSTALS FOR NR -56, SR -9, SR -11, TM -SOB. We have a range
of 2m & VHF Marine band crystals for these receivers at £3.00
each (+ 20p post per order). Please phone to check stock.
RESISTOR KITS a top selling line for many years. E12 series, 5%
carbon film, 1011 to 1m, 61 values, general purpose rating 1/4W or
1/2W (state which). Starter pack 5 each value (305 pieces) £3.10
Standard pack 10 each value (610 pieces) £5.55
Mixed pack, 5 each 1/4W + 1/2W (610 pieces) £5.55
Giant pack, 25 each value (1525 pieces) £13.60
DC/DC TRANSISTORISED INVERTERS 12V input, 400V 200mA
output £9.50
This is a chassis section cut from used R/T equipment, tidied,
fully wired & tested. Free-standing but no luxuries like cabinet.
24v version - same price. SAE for details of this and special offer
of discontinued line 12 or 24v to 380v inverter.

SPARE PARTS FOR PYE RADIOTELEPHONES
WESTMINSTER & PF70 SERI ES

also Cambridge, Vanguard etc, SAE list

QAREX FM DETECTOR and squelch conversion for Pye R/T equipment
Ready Assembled, full instructions. Tailor-made, easy -fit design, replaces
existing squelch board, with minimum of modifications. For AM Cambridge
£6.30; for Vanguard AM25B (Valve RX) £6.10; for Transistor Vanguard
AM25T £6.95

MAIN DISTRIBUTOR OF REVCO PRODUCTS
Allk MA

PRICES INCLUDE UK P&P and 15% VAT

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING,

HERTS, HP23 4LS
Phone 0296 668684. Callers by appointment only

The K5000 Metal Detector Kit combines the challenge of DIY
electronics assembly with the reward and excitement of
discovering Britain's buried past.

As a Metal Detector-the K5000 boasts the proven
pedigree of C -Scope, Europe's leading detector manufacturer.
As a Kit-simplified assembly techniques require little technical
knowledge, and no complex electronic test equipment. All stages
of assembly are covered in a finely -detailed 36 page manual.
Detector Features Analytical Discrimination &Ground Exclusion
Ask at your local Hobby/Electronics shop or use the coupon and
send with your remittance to: -
C -Scope International Ltd., PO Box 36, Ashford, Kent TN23 2LN

release send me K5000 Kits @ £119.99(+£3.00 p+p) each7

Please debit my Barclaycard/Access
0 I enclose Cheque/PO

Name

Address

- - - - - - - - - - - RE j

£

Send for my CATALOGUE
ONLY 75p

(plus 25p post/packing)

My all-inclusive prices quoted in the
catalogue are the lowest. All below Normal

trade price - some at only one tenth of
manufacturers quantity trade.
Millions of components: thousands of different lines

Rechargeable Nickel cadmium batteries Ex -unused Equipment
AA (HP7) 1.25V 500 MA Set of 4 £2.00
Clear LED illuminates red, green or yellow depending upon polarity/current,
oblong 5 x 21/2mm face 25p or 100 for £23 or 1000 for £200.00
5mm Red Flashing LED 25p or 10 for £2.25

Watch/Calculator/Lighter etc, Mercury batteries
RW52 (PX 675) RW54 made by Ray -O -Vac
RW56 (DH 323, WH8) 31p Each or 10 for £2.60, 100 for £21.00
RW57, RW58
IN 4004 or IN 4006 Diodes 300 for £6.48
T05 or T018 Heatsinks 71/ap 100 for £6.50, 1000 for £55.00
CI ipover Heatsink for I/C or T0202 Device 21 x 18mm - 18p, 02 100 for £16.50
or 1000 for £155.00
Heatsink for T03 or plastic power 19p 100/E17.50 woo/Elmo()
Modern Telephone Handset and lead in white, red, blue, grey, yellow, green or
black £2.00
Plessey SL403. 3wt amp. From bankrupt source hence sold as untested,
at 4 for 60p; 10 for £1.20
ITT mercury wetted relay, 20-60V DC coil, SPCO 2A 79p. 10 for £7.00

SEND PAYMENT PLUS 16p SAE OR LABEL

Prices you would not believe before inflation!

BRIAN J REED
TRADE COMPONENTS

ESTABLISHED 27 YEARS
161 St Johns Hill, Clapham Junction, London SW11 1TO

Open 11am till 6 30pm Tues to Sat. Telephone: 01-223 5016

38 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement AUGUST 1984



DATA FILE

Figure 7 Internal circuit and pin connections of the LM383 8 watt audio power amplifier IC

feedback network, and the IC is operated
in the non -inverting mode by simply
feeding the input signal to pin -1 via C1.
Capacitors C2 and C4 are used to ensure
the high -frequency stability of the IC,
and it is vital that C4 be wired as close as
possible between pins 3 and 4.

Figure 9shows how a pair of LM383 ICs
can be connected as a 16W bridge
amplifier for use in automobiles. Pre-set
pot RV1 is used to balance the quiescent
output voltages of the two ICs and to thus
minimise the quiescent operating cur-
rent of the circuit.

LM2002 (TDA2002) circuits
The LM2002 (Figure 10) is described as

an 8W audio power amplifier IC, and is
actually a direct equivalent of the
popular TDA2002 IC.

Like the LM383, the LM2002 is speci-
fically designed for use in automobile
applications, in which it can typically
deliver 5.2W into a 4R0 load or 8.0W into a
2R0 load. The LM2002 can in practice
operate with any supply voltage in the
range 5V to 20V, can supply peak output
currents of 3.5 amps, and has a current -
limited and thermally -protected output
stage.

The LM2002 is internally very similar to
the LM383, but uses a slightly less
efficient output stage, with a consequent
slight reduction in the available output
power into a given load. The device is
housed in a 5 -pin package, as shown in
Figure 10, and is a very easy device to
use.

Figure 11 shows how to wire the
LM2002 as a 5.2 W audio amplifier for use
in automobiles, with a closed -loop
voltage gain set at x100 via R1 -R2 -C3.
Note that C4 and R3 help ensure the high
frequency stability of the IC, and it is vital
that these components are wired as
close as possible between pins 3 and 4.

Figure 12 shows how to wire a pair of
LM2002 (or TDA2002) ICs as a 16W bridge
amplifier for use in automobiles. Balance
control RV1 is set to give minimum
quiescent operating current.

+ INPUT

14

LA1390

12011

+6V

1474 /77" 474

SPICA

Balnee

4-03,4,5.
1

OV /7777
0,11,12

12OR

12OR

9

RV2 T 470k

14

L 90

,81;)2*--

8

OV /77770V

Figure 8 LM383 5.5 watt amplifier for use in automobiles

/747 0 V

RV1
100k
BALANCE

Figure 9 LM383 16 watt bridge amplifier for use in automobiles

- INPUT

Figure 10 Internal circuit and pin connections of the LM2002 (TDA2002)
8 watt audio power amplifier IC
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SPKR

4R0

Figure 11 LM2002 5.2 watt amplifier for use in automobiles

BIAS -

OUTPUT 1

GND

INPUT 1

FEEDBACK1

1 14

7

-V+

OUTPUT2

GND

INPUT 2

FEEDBACK 2

LM377 DUAL 2 WATT AMPLIFIER
LM378 DUAL 4WATT AMPLIFIER

IMO

RVI
I 100k

BALANCE

Figure 12 LM2002 16 watt bridge amplifier for use in automobiles

V+ -

NC-

SIGNAL GND -
POWER GND -

OUTPUT 1

INPUT 1

FEEDBACK 1-

1

LJ
O

1=1 14

O
0

- BIAS

- NC

-SIGNAL GND

-POWER GND

OUTPUT2

INPUT 2

FEEDBACK 2

LM379 DUAL 6WATT AMPLIFIER

Figure 13 Outline and pin notations of three popular 'dual' amplifiers

IC1
LM377 LM378 LM379

V+ (max) 18V 24V 28V

PST / Ch 2W 3W 4W

emi (max) 80mV 100mV 115mV

Av approx 50 50 50

Z IN 22k 22k 22k

TYPICAL PERFORMANCE OF THE
INVERTING STEREO AMPLIFIER

INPUT A

Figure 15 Simple inverting stereo amplifier using the LM377,
LM378, or LM379 dual amplifier ICs

LM377/378/379 circuits
National Semiconductors produce a

range of 'dual' power amplifier ICs for
use in stereo amplifier and bridge -
configured mono amplifier applications.
The best known of these devices are the
LM377 dual 2W, the LM378 dual 4W, and
the LM379 dual 6W amplifiers. Figure 13
shows the outlines of these devices, and
Figure 14 shows the approximate per-
formance characteristics of the three
ICs.

The LM377/378/379 range of ICs all
have similar internal circuits, with high -
impedance differential input stages and
fully -protected output stages, and differ
primarily in their voltage/power ratings
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Figure 14 Approximate performance characteristics
of the LM377/378/379 dual amplifiers

v+

NOTE:-LM379 PIN NUMBERS ARE
SHOWN IN PARENTHESES

and in their packaging styles. It should
be noted that the input stages of these
ICs are intended to be dc -biased to half -
supply volts, and a bias generator is built
into the ICs for this purpose.

The LM377/378/379 range of ICs are
very easy to use. Figure 15 shows the
connections for making a simple
inverting stereo amplifier powered from
a single -ended power supply. Here, the
amplifier is biased by connecting each
non -inverting input pin to the BIAS
terminal (pin -1 on the LM377 or LM378, or
pin -14 on the LM379), and the closed -
loop voltage gain of each amplifier is set
at approximately x50 by the ratio of R2/R1
or R4/R3. The table shows the typical

SPKR

8R0

SPKR

SRO

performance of this circuit.
Figure 16 shows how the above circuit

can be modified for use as a non -
inverting amplifier. The voltage gain of
each half is again set at roughly x50, in
this case via the ratio of R4/R3 or R6/R5,
and the non -inverting input terminals are
biased via the internal network of the IC.

Figure 17 shows how the above 'non -
inverting' amplifier circuit can be mod-
ified for use with split power supplies.
Note in this case that the internal BIAS
generator is ignored, and that the non -
inverting input of each amplifier is dc -
coupled to the ground 'half -supply 'point
via volume control RV1.

Figure 18 shows a highly effective way
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LEFT
CHANNEL
IN

AI

2k2
C4 4u7

NOTE: -L1111379 pin numbers are Amen in parembeeee
OV

Figure 16a Non -inverting stereo amplifier
using a single -ended supply

C2

/7777
NOTE, Pin connections fa identical right channel

shown in parentheses

V+ ICI Pou7

18V LM377 2W/Ch

24V LM378 3W/Ch

28V LM379 4W /Ch

Figure 16b Power ratings

Figure 18 One channel of a 15 watt per channel stereo
amplifier using a single -ended supply

of boosting the available output power of
one half of the LM378 to 15W. This
remarkably simple circuit generates a
typical THD of only .05% or so at an
output power level of 10W. At very low
power levels, Q1 and Q2 are inoperative
and power is fed directly to the speaker
via R2: at higher power levels Q1 and Q2
act as a normal complementary emitter
follower and provide most of the power
drive to the speaker. R2 and Q1 -Q2 are
effectively wired into the negative
feedback network of the circuit, which
consequently generates negligible
cross -over distortion.

Figure 19 shows how the above circuit
can be adapted for use with a split power

SPKR
880

SPKR
880

LEFT
SPKR
4R0

OS

Cl

INPUT

100ri

VOLUME

log

fr

RV1b
100k
le
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100n

Cl

V+

R3

R5 2k2

ICI

13

R4
100k

CI

470u

CIO

470u

C7 4u7

rT NOTE:-LM379 pin numbers are shown a parenthesise

Figure 17a Non -inverting stereo amplifier
using a split supply

V+ V- ICI ROUT

+9V -9V LM377 2W/Ch

+12V -12V LM378 3W/Ch

+14V -14V LM379 4W/Ch

Figure 17b Power ratings

CHANNELI I f 19

7

(8)

IN 100n

RI
100k

82

2k2

e C2

/7777

4u7

NC

1/2 LM378

1C4

+13V

R5

111

T IP 41A

h3)

3,4,5.
10,11,12

4R7

R3

100k

C3

.---11/A,A, --.
27k

NOTE: -Pin connections for identical right
channel shown in parentheses

02
TIP42

A

-13V

5

470n

/7777

Figure 19 One channel of a 15 watt per channel stereo
amplifier using a split supply

supply. This circuit produces negligible
output dc -offset, thus enabling the
speaker to be direct -coupled to the
output of the circuit.

Finally, Figure 20 shows how the two
halves of a LM377, LM378 or LM379 can be
used to make a bridge -configured 'mono'
amplifier which can feed relatively high
power levels into a direct -coupled
speaker load.

The LM1877 IC
The LM1877 dual 2W power amplifier IC

is an improved pin -for -pin replacement
for the LM377, and should be used in
place of the latter IC whenever possible.
The LM1877 gives an improved perform -

SPIER
SRO

SPKR
SRO

LEFT
SPKR
4R0

ance in terms of very low cross -over
distortion, very high input impedance,
and a high slew rate, but has a slightly
poorer ripple -rejection performance,
and typically consumes a higher quies-
cent current than the LM377.

In the remainder of this article, Ray
Marston gives very brief descriptions of
a few popular audio power amplifier ICs,
complete with one or more 'application'
circuits for each IC.

The TBA810S
This IC can supply several watts of

audio power output, and is particularly
well suited for use in automobile
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GREAT OFFERS
FROM SCARAB

SYSTEMS
And now, from U.K.'s leading radio software house, come two
professionally produced items which are a must for the radio amateur.

Spilt sceen Spectrum RTTY (48K only)
This exciting program and special interface board allows you to compile your
answer while still in receive mode. £37.50 (fully assembled and tested.)

MPTU-1 tone encoder/decoder
This phase lock loop circuit is 100% reliable and extremely sensitive.
£69.70 (all plugs supplied).

SCARAB SYSTEMS
39 Stafford St, Gillingham, Kant. ME7 5Ehl Tel: (MN) 570441

NI NMI EN l-- -
Please send me:
Spectrum split screen 485 C37.50

Free Details of other equipment

MRTU-1 RTTY/AMTOR terminal unit E89.70

and programs
C1

I enclose a cheque/postal order for

I wish to use my AccessNisa

Name

!MI

Address

Telephone

signature
REW I understand that. if lam not fully satisfied, I can return the

equipment with full reimbursement.

1.11 OM MN - MI =I MN NM NM 1M

AN\

VELLEMON-KITS
High quality range of electronic kits for
serious amateurs, qualified engineers

and training schools and colleges

NEW INTERFACE SYSTEM FOR SINCLAIR ZX81
and SPECTRUM COMPUTERS:

K2615 Motherboard for ZX81 £25.69
K2616 Motherboard for Spectrum £25.69
K2609 DC Output board £19.01
K2610 A/D Converter £28.26
K2611 Opto coupler input board £20.66
K2614 Centronics interface £30.83
K2618 D/A converter £24.66

NEW KITS NOW AVAILABLE

K2594 Zero Cross Programmable timer £11.41
K2598 Car Amplifier £15.41
K2600 2 Amp dimmer £5.32
K2601 Stroboscope £10.79
K2602 4 channel running light with music modulator. £20.55
K2606 LED audio power meter £12.48

SEND FOR FREE ILLUSTRATED POSTER OF
COMPLETE RANGE AND LIST OF STOCKISTS

from address below:

VELLEMAN (UK) LTD.
P.O. Box 30, St Leopards on Sea

East Sussex TN35 7NH
Tel: 0424 753246

Eire:
-02-b-SA

Designed and
manufactured in Britain Black*Star

FUNCTION GENERATOR
0.1Hz -500kHz

* Sine, Square, Triangle, TTL * Accuracy typically 1% of
output range

* Typically 0.02Hz - 700kHz * Variable DC offset
* 7 switched ranges with External A.M. facility

coarse and fine frequency * External sweep facility
controls * Short circuit protection

* ± 30V output capability all outputs
JUPITER 500 (inc. P & P and VAT) £128.80
Colour leaflet with specifications and prices available from:

BLACK STAR LTD, ( Dept REW ) 9A Crown Street, St.lves,
Huntingdon, Cambs. PE17 4EB, England. Tel: (0480) 62440 Telex: 32339

Microsystems
for Education
and Training

With the pace of technological growth
accelerating a greater need for highly
trained Design and Technician Personnel
is being generated.

In recognition of this growing need L.J.
Electronics offer a range of microsystems
designed to aid understanding through
hands-on experience. Robustly made
to a high standard, all L.J. equipment is
supported by fully comprehensive
instruction manuals that provide details
on hardware, software and experiments.

L.J. Microsystems form the basis of a
completely structured course that can
be divided into the following areas:

 Microelectronic Systems
 Microprocessor Systems
 Robotics
To find out more about L.J. Microsystems
send for our catalogue:

L.J. Electronics Ltd.
Francis Way, Bowthurpe Industrial Estate, Norwich NR5 9JA
Telephone: 106031 748001 Telex. 975504.
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DATA FILE
Cl

V., 0-11
100n

RI
100k

ALLC2
70u

(6) 1

(14)

2

7
1C1

(5)
3,4,4

(7) 10,11,12
(3,4,11,12)

R2

1MO

C4

11470n

NOTE:- LM379 Pin numbers are shown in parentheses

IC1 V+ RI. POUT

LM377 14V 8R0 4W

LM378 22V 16R 8W

LM379 28V 16R 12W

Figure 20 Bridge amplifier circuit using dual -amplifier ICs

Figure 21 TBA810S 7 watt amplifier for use in automobiles

0

O
11 BOOTSTRAP 1

OUT1)

V+)

OUT 2)

BOOTSTRAP 2)

GND)

INPUT +2
INPUT -2)

SVRR)

0 INPUT -1)

INPUT + 1

Figure 23a Pin layout

applications. The device features pro-
tection against supply polarity inversion
and high -voltage supply transients.
Figure 21 shows a practical applications
circuit: voltage gain is determined by R2:
R1 is an output biasing resistor and is
boot -strapped via C8: R3 -C7 is a Zobel
network.

The TBA820M
This is a low -power amplifier capable

of generating a few hundred milliwatts in
a 4R0 to 16R0 speaker load, and is housed
in an 8 -pin DIL package. The IC can
operate from supply voltages as low as
3V, and features low quiescent current,
good ripple rejection, and low cross -over

RVI
1004

valum

SPKR
1444 teat)

COMP1.
GAIN E

INPUT

OND r

Figure 22 TBA820M low -power audio amplifier circuit

NOTE: -All capacitors rated at 25V wk.minimurn

V1Ou

2u2

220u

1k0

1R0

TA`
1100u

TDA2005M

0 REJECTION

DINIOTSTRAP
DV+

014 4V

9

OUT

I 2u2

15 111-.
14

1

1

_
7

/7777

100u o220u

12R

12R

Figure 23b TDA2005M 20 watt power booster for use in cars

distortion. Figure 22 shows a practical
applications circuit, in which the voltage
gain is determined by R2, and R3 -C6 form
a Zobel network. This circuit can use a
maximum supply voltage of 16V with a
16R0 speaker, 12V with an 8R0 speaker, or
9V with a 4R0 speaker.

The TDA 2005M
This is a 20W audio power booster

specifically designed for use in auto-
mobiles, and is fully protected against
output short circuits etc. The IC actually
houses two power amplifiers which are
internally connected in the bridge con-
figuration to provide the high power
output (into a 2R0 load) from the 14.4V

(nominal) power supply of an auto-
mobile. The IC is housed in an 11 -pin
package. Figure 23 shows a practical
applications circuit. Note that all capaci-
tors must be rated at 25V minimum.

The TDA2006
This is a high -quality amplifier that can

be used with either split or single -ended
power supplies, and which typically
generates less than 0.1% distortion when
feeding 8W into a 4R0 speaker load. The
IC is housed in a 5 -pin TO220 package that
has an electrically insulated heatsink
tab, which can consequently be bolted
directly to an external heatsink without
need of an insulating washer.
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DATA FILE

R2V1 C1

volume 100

Insulated
heat tab

T0220 package

V t
)4OUT

VA )3 GND
)2 - INPUT

VA ) 1 + INPUT

Figure 24 Outline and pin connections of the TDA2006 and TDA2030

/7777

R1R3100k 100k

C2
10. R2

100k

+24V

5

C3

II -
100n

TDA200

3

R4
10k

CS
22u

17777 001

RS

220

=D2

1N4001

R6
1R0

C6
220n

r1000 u

Figure 25 TDA2006 8 watt amplifier with single -ended supply

/7777

470n

V, F

Figure 27 TDA2030 15 watt amplifier with single -ended supply

Figure 25 shows how to use the
TDA2006 with a single -ended supply. The
non -inverting input pin is biased at half -
supply volts via R3 and the R1 -R2
potential divider, and the voltage gain is
set at x22 via R5/R4. D1 and D2 protect the
output of the IC against damage from
back EM F voltages from the speaker, and
R6 -C6 form a Zobel network.

Figure 26 shows how to modify the
above circuit for use with split power
supplies. In this case the non -inverting

SPAR
450

SPAR
4R0

SPKR
4R0

Figure 28 TDA 2006 8 watt amplifier with split power supply

100k 2

1114001 100n
100n I 11V4001 A

5 /1f1/

TDA 2030

1N4001
Of

A.An."-
22k

22=t=. 220n

680R =100n

/I/

SPKR
8R0

O -14V

22k

TDA2030

1N4 001

4
22k

-'\".Ar

1R0

220n

1R0
100n

22u

680R

100k

Figure 28 TDA2030 24 watt bridge amplifier with split supply

input is tied to ground via R1. This circuit
also shows how high -frequency roll -off
can be applied to the amplifier via C5 -R4.

The TDA2030
This very popular IC can be regarded

as an upgraded version of the TDA2006,
and is housed in the same 5 -pin 10220
package with insulated heat tab. It can
operate with single -ended supplies of up
to 36V (± 18V, split). When used with a
+28V single -ended supply, it gives a

guaranteed output of 12W into 4R0 or 8W
into 8R0. Typical THD is .05% at 1KHz at
7W output.

Figure 27 shows how to connect the
TDA2030 as a 15W amplifier using a
single -ended +30V supply and a 4R0
speaker load and a voltage gain of 30dB.
Finally, Figure 28 shows how to wire a
pair of these ICs as a split -supply 'bridge'
amplifier that can deliver 24W into a 4R0
speaker load with a typical THD of less
than 0.5%.
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BBC MICRO MORSE TUTOR
This is a Morse tutoring program for

the BBC Micro that has a maximum
sending speed of about 20wpm. The
limitation on speed lies in the sound
generator chip, which cannot make a
sound shorter than 1/20 second.

Since the BASIC is running a lot faster
than this there is no advantage to be
gained in using machine code.

Data structure
The 36 characters (26 letters and 10

digits) are held in the integer array A% as
sequences of 1's and 3's - the compara-
tive values of the dots and dashes - and
the number of dots and dashes in each
character is held in the array L%.

When a character is sounded, the
information is converted to a string and
examined bit by bit.

This is preferable to using a string
array which would waste an incredible
amount of memory, although memory
itself is not a problem.

The zero is placed first of the numbers
in accordance with the sequence in the
ASCII code, rather than last as is normal
in Morse.

Timing
The real time clock in the BBC runs in

Hz (1/100 second) but the sound chip
runs in units of 1/20 second - 5Hz. This is
therefore the minimum duration of a dot.

L.
10 REM (c) M.LAVOCAH APR'84
20 MODE7
30 PROCdata
40 PROCinit
50 IF PA%=2 THEN REPEAT:PROCphrase:UNTIL FALSE
60 REPEAT,PROCrandom:UNTIL FALSE
70 END
80 :

90 DEF PROCrandom
100 TIME.°
110 FOR PASS%ml TO H%
120 C%.07.+RND(1)+R%
130 REPEAT
140 PROCchar:PROCcorrect
150 UNTIL COR%ml
160 PRINT"CORRECTs.;CHRS(ANS%)
170 NEXT
180 T=TIME:PRINT"ELAPSED TIME "IINT(T1100):. SECS"
190 PRINT"CHARACTSRS PER MINUTE...TNT!H%+6000it)
200 ENDPROC
210 :

220 DEF PROCphrase
230 INPUT"WHAT IS THE PHRASE "PS:/%=LEN(PS)
240 CLS:PRINT"PRESS ANY KEY TO START":C=GET
250 TIME=0
260 FOR PASS%ml TO I%

C7.=ASC(MIDS(PS,PASS%,1))
IF CA=32 THEN CA=0
IF C%?64 THEN C%=C%-64 ELSE C%=C%-2I
IF C7.<0 THEN C%=0
PROCchar:PROCpause(4.DUR%)
NEXT

TmTIME:PRINT"TIME .;T:PRINT"PRESS ANY KEY":G=GET
ENDPROC.,

DEF PROCchar
N%mt%(M):ASmSTRS(D%(00):SOUND/,10,-5,4,20
FOR A%=1 TO N%

B7.=VAL(MIDS(AI,A%,1))
91%.0%+DUR%/5:IF 191%=0 THEN 85=0 ELSE SOUND 1,-15,PITCH%,91%
PROCpause(DUR%+B%+DUR%)
NEXT

ENDPROC

DEFPROCcorrect
COR%=0:eFX 12,0

470 IF C7.<27 THEN ANS%=C%+64 ELSE ANS%mC%+21
480 07.=GET
490 IF G%=ANS% THEN COR%=1
500 ENDPROC
510

270
290
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460

by M LAVOCAH

The conversion factor between these
two timings is DUR%.

When a sound statement is reached
the CPU passes this to the sound chip
and is then free to carry on with the next
statement while the sound chip makes
the noise.

Therefore when pausing between dots
and dashes we must first pause for the
time it takes to make the sound, and then
pause for the gap itself.

The program
PROCinit selects the mode of opera-

tion. First of all you select between
sending phrases or random characters.
(PA% 1,2)

If you select phrases, you then have to
type in a phrase before the computer
sends it back to you. Knowing what's
coming isn't too much of a problem, but
you could always get a friend to type
something in or else hit the keys at
random.

This has the advantage (?) that the
Morse sent contains a disproportionate
amount of 'hard' letters.

If you choose to receive random
characters, you can then choose
between letters only, numbers only,
both, or a particular range of letters
(G 1,2,3,4).

The characters are tokenised as
follows:

Space
A -Z
0 -9

0
1 - 26
27 - 36

When picking random letters, two
variables are used:
R% base of range
Q% length of range
eg R% 1,Q% 26 is the alphabet.

As it stands the program runs in an
endless loop; when you get bored, press
ESCAPE. It's all legal due to the
REPEAT....UNTIL FALSE syntax.

The noises
The syntax of the SOUND statement is

SOUND channel, loudness, pitch, dura-
tion. The pitch can be altered at your
discretion, high numbers giving a high
pitch. The duration (and hence the
speed) can also be varied, but only down
to 5Hz.

Some of you may have already noticed
the extra sound statement in line 370,
which provides a bit of background
interference. For more difficult recep-
tion, make this noise louder and the
morse itself quieter. A louder noise is
given by a more negative loudness
parameter, up to -15.

520 DEFPROCpause(P)
530 TX=TIME:REPEAT UNTIL TIME>=T%+P
540 ENDPROC
550
560 DEF PROCinit
570 PRINTnmORS0 TuTOR":PRINT
580 PRINT"DURATION OF DOT IN CS(TRY 5)
590 REPEAT:INPUTDUR%:UNTIL DUR%<15 AND
600 PRINT"PITCH (50-150) .;

610 REPEAT, INPUT PITCH%:UNT/L PITCH%>30 AND PITCH7.(200
62TPRINT:PRINT"RANDOM LETTERS(1) OR A PHRASE(2) 7"
630 REPEATIPA%mVAL(GET$1:UNTIL PA7.=1 OR PA%=2
640 IF PA%=2 THEN ENDPROC
650 PRINT"HOW MANY CHARACTERS ";
660 REPEAT.INPUTHMUNTIL H%<100 AND H%>5
670 PRINT"LETTERS(1. NUMBERS(2) BOTH(3) SELECTED LETTERS(4)"
680 REPEAT:G=VAL(SETs):UNTIL G>0 AND Ge5 AND G=INT(G)
690 IF 0=2 THEN R%m27:07,10 ELSE R%=1
700 IF Gm1 THEN Q%=26
710 IF G=3 THEN 07,36
720 IF 0=4 THEN PFUNT"FIRST LETTER.:REPEAT:INPUTRIF.RX=ABC(RS)-64:UNTIL

RINT"LAST LETTER":REPEAT:INPUTTS:77.mASC(TS)-64:UNTIL T%<26t0Y.mT%-R%+1
730 CLS
740 ENDPROC
750 DEFFROCdata
760 DIM L%(36),D7.(36)
770 FOR A%=1 TO 36
780 READ LMA%),DMAX)
790 NEXT
800 ENDFROC
BIO
820 REM ABC,DCF,GHI,JKL
830 DATA 2,13,4,3111,4,3131
840 DATA 3,311,1,1,4,1131
850 DATA 3,331,4,1111,2,11
860 DATA 4,1333,3,313,4,1311
870 REM MNO,PQR,STU,VWX,YZ
8E10 DATA 2,33,2,31,3,333
890 DATA 4,1331,4,3313,3,131
900 DATA 3,111,1,3,3,113
910 DATA 4,1113,3,133,4,3113
920 DATA 4,3133,4,3311
930 ;

940 REM NUMBERS
950 DATA 5,33333,5,13333
960 DATA 5,11333,5,11133
970 DATA 5,11113,5,11111
980 DATA 5,31111,5,33111
990 DATA 5,33311,5,33331

DUR%>4

R%<26:P
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Access

0474 813225 AMIL DEPT REW SELECTRON HOUSE, WROTHAM ROAD 966371
PM COMP3 LINES MEOPHAM GREEN,

INTEGRATED CIRCUITS

MEOPHAM, KENT DA13 OQV

NEW BRANDED CATHODE RAY TUBES
AN124 2.50
AN2140 2.50
AN240P 2.80
AN612 2.15
AN7140 3.50
AN7145 3.80
AN7I50 2.95
BA521 3.35
CA1352E 1.75
CA3086 0.46
6776016 2.50
HA1339A 2.93
HA1377 3.50
HA1156W 1.50
HA1551 2.95
LA1230 1.15
LA4102 2.95
LA4250 2.95
1A4420 1.95
1A4430 2.50
LA4400 4.15
LA4422 2.50
LC7120 3.25
LC7130 3.50
LLC7131 5.50
LC7137 5.50
LM324N 0.45
LM380N 0.95
LM383T 2.95
M51513L 2.30
M5155L 2.95
M515211. 1.30
M53712 2.00
MC1307P 1.00
MC1310P 1.93
MC1327 0.95
MC13270 0.95
MCI330P 1.10
MC1349P 1.20
MC1350P 0.95
MC135IP 1.50
MC1357 2.35

MC1358 1.58
MC1495 3.00
MC1496 1.25
MC145106P

7.95
MC1723 0.50
MC3357 2.75
M L2310 1.75
ML2328 2.50
MSM5807 8.73
PLLO2A 5.75
SAA500A 3.50
SAA1025 7.25
SAA5010 6.35
SAS560S 1.75
SAS570S 1.75
SAS580 245
5190113 4.85
51.91713 6.65
SL1310 1.80
521327 1.10
SL13270 1.10
SN76003N 1.95
SN76013N 1.93
SN76023N 1.93
SN76033N 1.95
SN76110N 0.89
SN76115N 1.25
SN76131N 1.30
SN762260N

2.95
SN76227N 1.05
SN76533N 1.63
SN76544N 1.93
SN 76570N 1.00
SN76650N 1.15
SN76660N 0.90
STK014 7.95
STK015 7.95
STK415 7.95
51K433 7.95
STK437 7.95

STK439 7.96
TA7061AP 3.96
TA7108P 1.00
TA7120P 1.65
TA7130P 1.50
TA7146 3.95
TA71 76AP 2.95
TA7203 2.95
TA7204P 2.15
TA7205AP 1.15
TA7222AP 1.80
TA7227P 4.25
TA7310P 1.80
TA7313AP 2.95
TA7321P 2.25
TA7609P 3.15
TA7611AP 2.95
TAA550 0.25
TAA570 1.95
TAA621AXI

3.50
TAA66113 1.20
TAA700 1.70
TBA120B 0.93
TBA12OC 1.15
TBAI20T 1.05
TBA120U 1.00
TBA231 1.25
7BA395 1.50
TBA396 0.75
TBA440N 2.55
TBA4800 1.25
7BA510 2.50
TBA5100 2.50
TBA520 1.10
16A5200 1.10
TBA530 1.10
TBA5300 1.10
TBA540 1.25
18A5400 1.35
TBA5500 1.93
TBA560C 1.45

TBA5600 1.45
TBA570 1.00
TBA641Al2

2.50
18A651R 2.50
TBA720A 2.45
TBA7500 2.65
TBA800 0.89
TBA810AS1.65
TBA810P 1.63
TBAKOM 0.75
TBA8200 1.45
TBA890 2.50
TBA920 1.65
TBA950/2X

2.35
TBA970 2.95
18A990 1.49
TBA1441 2.15
TCA270 1.10
TCA270S0

1.10
TCA650 2.50
TCA800 2.95
TCA940 1.65
TDA440 2.20
TDA1001 1.95
TDA1004A 3.25
TDA1006A 2.50
TDA1010 2.15
TDA1035 2.50
TDA1037 1.95
TDA1170 1.95
TDA7190 2.15
T0A12700 3.93
TDA1327 1.70
TDA2002 1.95
TDA2020 2.95
TDA2030 2.80
TDA2522 1.95
T0A2573 2.95
T0A2524 1.95

TDA2530 1.95
TDA2532 1.95
TDA2540 1.25
TDA2541 2.15
TDA2560 2.15
TDA2571 2.95
TDA2581 2.25
TDA2593 2.93
70A2600 5.50
TDA2610 2.50
TDA2611A 1.95
TDA2640 2.60
T0A2680A 2.73
TDA2690 2.45
TDA3560 3.95
UPC566H 5.50
UPC575C2

2.73
UPC1025H

1.93
UPC1028H

1.93
UPC1032H

1.50
UPC1156H

2.75
Up01158H

0.73
UPC1167C2

1.16
upctisor

1.25
UPC1182H

2.95
UPC1185H

3.93
UPC1191V 1.50
UPC1350C

2.95
7605 0.55
7815 0.65

A1865/20 65.00
A44.120 25.00
AW36.11 25.00
CME822W 19.00
CME822GH 25.00
CME1428GH 43.00
CME1428W 39.00
CME1523GA 39.00
CME1523W 39.00
CME1431GH 39.00
CME1431W 39.00
CME202GH 43.00
CME2024W 45.00
CME2325W 45.00
CME3126GH 45.00
CME3128GH 45.00
CME3128W 45.00
CME3132GH 45.00
CME3155W 45.00
CRE1400 25.00
CV429 89.00
CV1450 35.00
CV1526 19.00
CV2185 15.00
CV2191 19.00
CV2193 15.00
CV2328 65.00
CV5119 85.00
CV5320 85.00
CVX389 55.00
09-110GH 39.50
09-120 45.00
1310-2100H 45.00
010-2100H138B 65.00
010-210GH72 63.00
010-2306H 35.00
D10-230GM 35.00
010/293GY/90 55.00
D13-27GH 49.50
D13.30GH 49.50
013-33GM 49.00
013-47GH/26 55.00

DG13.2 45.00
DH3.91 45.00
DH7 11 95.00
DH7 91 45.00
DP7.5 35.00
DP7.6 35.00
DP7.11 45.00
DN13.78 35.00
F15-101LC 49.00
F16-101GM 55.00
F16-101LD 55.00
F21-130GR 55.00
F21-130LC 55.00
F21 -13I GR 79.00
F22-11LD 53.00
F31-1OGM 65.00
F31-10GR 65.00
F31-10LC 65.00
F31.1OLD 65.00
F31-12LC 65.00
F31 -12L0 65.00
F31-13GR 65.00
F31-13LD 65.00
F31-13LG 65.00
F41.123LC 160.00
F41-141LG 160.00
F41.142LC 185.00
M7 -120W 19.00
M14 -1000M 45.00
M14-100KA 55.00
M14.100LC 45.00
M17-151GVR 175.00
M17.151GR 175.00
M19-100GY 55.00
M19 -100W 45.00
M19-101GR 55.00
M19 -103W 55.00
M23-110GH 55.00
M23 -111W 55.00
M23-111GH 55.00
M23-111LD 55.00
M23-112GM 55.00

M38 -120W 65.00
M38-120WA 65.00
M38-121GR 65.00
M38-121GHR 65.00
M38-121 LA 65.00
M38-121WA 65.00
M38-122GH 65.00
M38-122GW 65.00
M38-14OLA 65.00
M38-141LA 65.00
M38 -142G9 65.00
M38-142LA 65.00
M38 -340P31 65.00
M38-34IGR 65.00
M38 -341P31 63.00
M38 -344P39 65.00
M40 -120W 59.00
M43-12GM/0 65.00
M43-12LG/01 65.00
M44-120LC 65.00
M44-120GR 65.00
M47-25GR/21 65.00
M50-120GH 65.00
M50-120GR 65.00
M50 -1200V 65.00
M50-120LC 65.00
M61-120LC 75.00
M61 -120W 75.00
S6AB 45.00
SE4/0-P7 45.00
SE42BP31AL 55.00
SE42BP31 55.00
SE52AP31AL 55.00
SE5Fp31 55.00
T937 65.00
7948N 65.00
7948H 65.00
V3191 59.00
V4150LC 55.00
V42548 65.00
V4274GH 65.00
V4283W 65.00

SEMICONDUCTORS
D13-47GH/34
D13-47GH

55.00
35.00

M23-11213VM23-2W 55.00
55.00

V5002LD
V5004GR

135.00
59.00

V5004LD 59.00
AAY12 0.25
ACI26 0.45
AC127 0.20
AC128 0.28
AC128K 0.32
AC141 0.28
AC141K 0.34
AC142K 0.30
AC176 0.22
AC778K 0.31
AC197 0.25
AC1671( 0.28
AC168 0.25
AC1138K 0.37
A0142 0.79
AD143 0.82
AD149 0.70
AD161 0.39
A13162 0.39
AD161/2 0.90
AF106 0.50
AF114 1.95
AFI21 0.60
AF124 0.65
AF125 0.35
AFI 26 0.32
AF127 0.40
AF139 0.40
AF178 1.95
AF239 0.42
AU106 3.25
AU107 3.50
AU110 2.00
BC107A 0.11
BC107B 0.11
BC108 0.10
BC108A 0.11
BC1088 0.12
BC109 0.10
BC109B 0.12
EiCietaC 0.12
BC114 0.1 1

BC' '6A 0.15
BC117 0.19
430119 0.24
5C125 0.25
BC739 0.20
430140 0.31
BC141 0.25
6C142 0.21
BC143 0.24
430147 0.09
BC1476 0.09
BC148A 0.09
BC1486 0.09

BC172C 0.10
BC1738 0.10
BC174 0.09
9C174A 0.09
BC177 0.15
BC178 0.15
BC182 0.10
BC182LB 0.10
BC183 0.10
BC183L 0.09
BC184LB 0.09
5C204 0.10
5C20713 0.13
BC208B 0.13
BC212 0.09
BC212L 0.09
BC212LA 0.09
BC213 0.09
BC213L 0.09
5C214 0.09
6C214C 0.09
6C214L 0.09
BC2378 0.09
BC238 0.09
BC239 0.12
BC251A 0.12
BC252A 0.15
BC258 0.23
5C258A 0.39
BC284 0.30
5C300 0.30
BC301 0.30
BC303 0.26
9C3075 0.09
BC327 0.10
BC328 0.10
BC337 0.10
BC338 0.09
BC347A 0.13
BC461 0.33
BC478 0.20
13C527 0.20
BC547 0.10
BC548 0.10
BC549A 0.08
6C550 0.08
BC557 0.08
BC55713 0.08
60558 0.10
BCY33A 1.60
60115 0.30
BD116 0.60
BD124P 0.59
60131 0.42
BD132 0.42

80179 0.72
50182 0.70
60201 0.83
BD202 0.65
50203 0.78
B0204 0.70
BD222 0.46
50223 0.48
90225 0.48
BC232 0.35
50233 0.35
B0234 0.35
00236 0.45
00237 0.40
60238 0.40
80241 0.40
50242 0.50
BD246 0.60
1313376 0.32
60410 0.55
60434 0.55
80437 0.50
50438 0.60
80520 0.65
BD538 0.65
90597 0.75
60701 1.25
1313702 1.25
60707 0.80
BDX32 1.50
50Y57 9.68
8E115 0.35
BF119 0.65
13F127 0.24
8E154 0.12
8E158 0.22
6F160 0.27
BF167 0.24
8E173 0.22
6F177 0.38
13F178 0.245
8E179 0.34
6F180 0.29
BF181 0.29
6E182 0.298U126
8E183 0.29
BF184 0.28
BF185 0.28
8E194 0.11
8E195 0.11
13E196 0.11
0E197 0.1 1
BEI% 0.16
BF199 0.14
BEM 0.40

9E355 0.37 8201013 1.70
13E362 0.38 82322 0.58
8F363 0.38 R2323 0.66
BF371 0.20 R2540 2.48
9E394 0.19 RcA16334 0.90
8E422 0.32 RCA16335 0.80
BF457 0.32 SKE5F 1.43
BF458 0.36 TIP29 0.40
BF467 0.68 TIP29C 0.42
BF595 0.23 TIP30C 0.43
8E597 0.25 TIP31C 0.42
BER39 0.23 TIP32C 0.42
BFR40 0.23 TIP33B 0.75
BER41 0.28 TIP3413 0.75
BFROI 0.25 TIP41A 0.45
BEMS 0.30 TIP41C 0.45
BE990 1.50 TIP42C 0.47
BERM 1.75 TIP47 0.65
BFT42 0.28 T1P-120 0.60
BFT43 0.28 T1P-125 0.65
8FW92 0.85 11P142 1.75
BF029 0.30 T1P146 2.73
BFX84 0.26 TIP161 2.95
BEM 0.32 TI P2955 0.80
BEM 0.30 TIP3055 0.55
BFX88 0.25 TIS91 0.20
BEY50 0.21 TV106/2 1.50
BFY51 0.21 2N2110 4.50
BEY52 0.25 2N2219 0.28
BFY90 0.77 2N2905 0.40
Bums 1.75 2N3053 0.40
BR100 0.26 2N3054 0.59
6R101 0.49 2N3055 0.52
5R103 0.55 2N3702 0.12
BRC4443 0.85 2N3703 0.12
BT100A/020.75 2N3704 0.12
8T106 1.49 2N3705 0.12
BT118 1.20 2N3706 0.12
8T119 2.35 2N3708 0.12
437120 1.455 2N3773 2.75
BU105 1.22 2N3792 1.35
13141013 1.69 2N4280 3.50
8U124 1.23 2N4427 1.50M31-270GY
BU125 1.25 1.15

1.60 2N5294 0.42
BU204 1.55 2N5296 0.48
8U205 1.30 2N5298 0.60
BU208 1.39 2N5496 0.65
8U208A 1.32 2SA715 0.60
BU2080 1.85 2SC495 0.130
5U326 1.20 2SC496 0.80
BU407 1.24 2SC1096 0.80
BUM 2.25 2501106 2.50
BU526 1.90 2SC1172Y 2.20
5U807 2.25 2SC1173 1.15

1.00

1313-51GB/34 85.00
1313-51GL/26 85.00
013-51CM/26 85.00
013-450GH/01 55.00
D13-471GH/26 55.00
013-550GH 65.00
013-600GM 59.00
013-610GH 59.00
1313-616/GM 59.00
013-611GH 59.00
13134311GM 59.00
1313-6300H 59.00
D14-120GH08 65.00
014-121GH09 65.00
D14-150GH 75.00
D14-1500 M 75.00
D14-172GH/84 59.00
D14-172GR 55.00
D14-172GV 55.00
D14-173GH 55.00
D1X-173GM 53.00
D14-173GR 55.00
D14-181GH/62 63.00
1314-181GH/98 65.00
D14-181GJ 55.00
D14-181GM 53.00
D14.181GM50 59.00
D14-18100 55.00
1314-182GH 59.00
014-182GM/98 65.00
D14-200136 89.00
D14-200GA/50 85.00
1314-200GM 75.00
014-210GH 75.00
D14-270GH/50 75.00
014.310W 110.00
1314-320GH 85.00
D14-320GH/82 85.00
D14-340tH/KM 45.00
D14-340KA 45.00
016-100GH 65.00
D16-100GH/65 69.00
D16 -1000H/67 65.00
I316-100GH67A 75.00
D16-100GH/79
1316-100GH79A

69.00
75.00

016-100GH97 65.00
018-130GH 63.00
018-130GH/70 69.00
D18-160GH 69.00
D21-10GH 155.00
1327-10GJ 69.00
021-10113 69.00
021-IO2GH 65.00
1387.6 35.00
DG7.32 45.00

M23-112KA 55.00
M23-11220 55.00
M23 -112W 55.00
M24 -1200M 59.00
M24-120GR 59.00
M24-120LC 59.00
M24-120WAR 59.00
M24-121GH 55.00
M24-121LC 39.00
M24-121WA 59.00
M28-11LA 49.00
M28-12GH 55.00
M28-12LC 55.00
M28-13LC 49.00
M28-13LG 49.00
M28-13GR 49.00
M28-13WA 49.00
M28 -131G9 33.00
M28-132GM 53.00
M28-133GH 55.00
M31 -1000H 55.00
M31-101GH 55.00
M31 -1820R 55.00
M31-182GV 53.00
M31 -183W 55.00
M31-113400 65.00
M31 -184tH 65.00
M31 -184P31 63.00
M31-185GHNR 69.00
M31 -186W 69.00
M31 -1900H 53.00
M31-190GR 55.00
M31-190LA 55.00
M31-19000 59.00
M31-191GH 59.00
M31-191GR 59.00
M31-191GV 55.00
M31 -191W 59.00
M31 -192W 59.00
M31-195GH 59.00
M31 -210tH 59.00
M31-22000 59.00

6.5.00
M31 -271P31 65.00
M31-271GW 65.00
M31 -271W 65.00
M36 -12W 75.00
M36-141LA 75.00
M36-141LG 75.00
M3 -141W 75.00
M36-17OLG 75.00
M38 -1030R 65.00
M38-101GH 65.00
M38-103GR 65.00
M38 -113tH 65.00

V6001GH 6.5.00
V6006GH 65.00
V6007DP31 59.00
V6007GW 65.00
V6008GH 39.00
V6008W 65.00
V6034WA 59.00
V604CLA 59.00
V6048F 65.00
V6048J 49.00
V6052GH 65.00
V6052GR 65.0o
V6064BLA 65.00
V60640P31 55.00
V6064CLA 55.00
V6069GH 55.00
V6070P31 49.00
V7016A 65.00
V7030 59.00
V7031GH 59.00
V7031/67A 59.00
V7035A 49.00
V7037GH 45.00
V8004GR 65.00
V8006GH 65.00
V8010A 65.00
ICPI 15.00
1CPB1 15.00
213P1 9.00
3BP1 13.50
4EP1 30.00
3H/OBM 55.00
5BP1 9.00
5BHP1 30.00
5BHPIFF 30.00
58HP31 30.00
5CP1 10.00
6EP7/S 39.00
1313P1 13.50
13BP4 17.50
17DWP4 25.00
32J/1065 69.00
880 15.00
899 15.00
89D 15.00
892 15.00
1273 39.00
1564 39.00
1844 45.00
55451GM 75.00
9442E1 80.00
95447GM 75.00
95449GM 75.00
7709631 79.50

60149 0.09
5C157 0.12
8C159B 0.09

C159 0.09
BC160 0.28
BC181 0.28
5C1705 0.15
BC171 0.09
BC171A 0.10
BC1715 0.10
5C172 0.10

BD133 0.40
610135 0.30
BI3136 0.30
EID137 0.32
B0138 0.30
EI0139 0.32
50140 0.30
130144 1.10
80159 0.55
130180 1.50
8D166 0.55

BF241 0.15
8E245 0.30
BF256/LC 0.28
8E257 0.28
BF258 0.28
8E259 0.28
8E274 0.26
BF273 0.13
13E336 0.34
8E337 0.29
6F338 0.32

BUY69B 1.70 2SC I3C6
MJ3000 1.98 2SC1307 1 .50
MJE340 0.40 2SCI364 0.50
MJE520 0.48 2SC1449 0.50
MPSA13 0.29 2SC1678 1.25
MPSA92 0.30 2SC1909 1.45
MRF237 3.45 2SC1945 2.65
MRF450A 2SC1953 0.95

12.50 2SC1957 0.80
MRF453 17.50 2SC1969 1.95
MRF454 23.50 2SC2028 1.15

2SC2029 1.95

UNE OUTPUT
TRANSFORMERS

DECCA 100 7.95
DECCA 1700 MONO 9.95
DECCA 1730 8.95
DECCA 2230 8.25
GEC 2040 8.95
GRUNDIG 15C0 13.45
GRUND1G 5010-6010
2222 5011-6011 13.43

MT mULTipuERS
ITT CVC20 6.35
ITT CVC30 6.35
PHILIPS G8550 6.96
RANK 720A 6.91
THORN 3000/3500 7.57
THORN 8500 5.30
THORN9000 8.00
UNIVERSAL TRIPLER 5.45

SPARES a AIDS
FOAM CLEANSER 0.79
FREZE IT 0.52
SOLDA MOP 0.64
SWITCH CLEANER 0.79
W040 1.25
PUSH PUSH !MAINS SWITCH
(DECCA. GEC. RANK. THORN
ETC) 1.02
PYE IF GAIN MODULE 6.99

BC1728 0.10 5,206 0.14 N23C 2.95 MRF475 2.50
2SC2078 1.45

ITT CVC20 8.20
ANODE CAP (27KV). 0.69

430208-800 0.33 N23ER 2.93 MRF477 11?.:2,
2SC2091 0.83 ITT CVC30 8.25

8.50
REPLACEMENT ELECTROLYTICDIODEs

BY210-800 0.33 N23WE 2.95 0
0C42 0.55 2SC2098 2.50 PHILIPSG8

PHILIPS C9 8.99
CAPACITORS

2.85
AA1 19 0.08
BAI15 0.13
BA145 0.10

A148
8A154 046
BA156 0.10
BA157 0.30

BY223 0.90
BY298-400 0.22
BY299-800 0.22
80X10 0.20
80X36-1508

0.20
430X38600R

N4001 0.04
N4003 0.04N4004 0.05PYEN4005 0.05RBM
N4007 0.06
N4146 0.02
N4448 0.10
N5401 0.12

0C44 0.75 25C2166 1.95
OCAS 0.55 2SC2314 0.80
0070 0.45 2SC2371 0.36
0071 0.35 15D234 0.50
0031 0.50 3N211 1.95
0C16W 2.50 35645 0.70
900088 1.70 3SK88 0.55

PHILIPS G11 13.39
725 10.95
T20A 12.40

TANDBERGE 901 11.15
TELEFUNKEN 711A 11.15
THORN 1590 9.50
THORN 6300 9.20

DECCA 30 (400-400/350V)
DECCA 80/133 (400/350V) 2.99
DECCA 1700 (200-203-400-350V) 3.55
GEC 2110(600/300V) 2.25
ITT CVC20 (220/400V) 1.80
PHI LIPS G8 (600/300V) 2.25
PHILIPS G9 (2203/63V) 1.19
PHILIPS G11 (470/250V) 2.35

PUSH SUTTON UNITS
DECCA, ITT, CVC20 6 WAY 7.93
ITT CVC5 7WAY .0.19
PHILI PS G8(550) 6 WAY 14.49

VARICAP TUNERS
ELC1043/05MULLARD 8.65
ELC1043/06 MULLARD 8.65

BAX13 0.04 040
N5402 0.14 CV ITEMS THORN9000 9.95 U321 8.25

BAX16 0.06
BB1058 0.30
137151 0.79

6YX55-6000.30
BYX71-600 1.10
BZY95C30 0.35

N5403 0.12
N5406 0.13 We have available a large

THORN 9800 22.40
THORN MAINS

9.70
POTENTIOMETERS

STANDARD VERTICAL POTS 0.12

U322 8.25

BY126 0.10
BY127 0.11
430133 0.10
50164 0.45
50176 1.20

CS40 4.50
05108 8.45
0A47 0.09
0A90 0.05
0A91 0.00

N5407 0.16
N5408 0.16
7744 0.04
TT923 0.15

ITTM 0.10

range of British & US
Government specification
valves, semiconductors
diodes etc and will be

TRANSFORMER 3000/3500

SOLDERING ECIUIPMENT
25W Antex Iron 4.59

1 1.30

MIN. VERTICAL POTS 0.12
STANDARD HORIZONTAL POTS

0.12
MIN. HORIZONTAL POTS 0.12

0.30

20IMA MITI SURGE FUSES
100MA-800MA 15p each
1A-5AMP 129 each

BY179 0.03
80182 0.55
BY184 9.36
BY199 0.40

0A95 0.05
0A202 0.10

1 NVOR 2.95
1N230 2.95

_
7'4 WRIER

Prices
available

on rey08at

pleased to offer a quota-
tion against customers
enquiries.

Weller Instant Heat Gun
240V Weller Marsman 4.74
1/2 Kilo Solder 60/40 6.95

CONVERGENCE PRE-SETS
SLIDERS LOG 0.48
SLIDER LINEAR 0.45

100MA2041111 aurcK BLOW FUSES

200MA-5AM P
13p each
Speech

46 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement AUGUST 1984
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How many of us have gazed up in awe
and stood green-eyed at the mast of a
rich amateur and wished for the same
thing? How many of us have turned the
pages of the magazines and wistfully
eyed the advertisements for tilt -over
masts, only to decide that the cost is
prohibitive?

Here is a mast which will cost you just
over £100 to build.

All you will need are the materials,
which are not expensive, plus the
determination to get down to the job -
yes, some hard work is involved but it
isn't beyond anyone's capability. My
mast was constructed in a very short time
and I used a standard hacksaw, a drill,
and a few other simple tools. The only
'extras' were the use of an arc -welder

Ground level

2' 6"

Ground stakes

and a few hundredweight of cement for
the base. This was bought ready -mixed
and barrowed to the hole at a very
reasonable price.

The result was a first-class mast which
extends to forty feet unguyed, and is
extremely easy and simple to tilt and
raise. I set about it in the following way.

First I applied through the usual
channels for planning permission. A
word of advice here: always call it a mast,
not a tower!

While this is taking place, contact as
many of your local metal stockists as
possible to obtain prices and delivery
dates. It is worth shopping around as
prices can vary considerably.

Foundations
You need to dig a hole 4 foot 6 inches

square by 2 foot 6 inches deep. This will
take the cement for the base. Bang in two
lengths of angle -iron on each side at an
angle of 45 degrees and to a depth of
three feet. These will help to make a
good anchorage. If you bond them with
heavy wire and connect it to the ground -
post it will serve as a useful ground plane
(detail shown in Figure 1).

The main mast and groundpost are
constructed from 100 x 100 x 4mm RHS
tube. The inner sliding mast is made from
70 x 70 x 2.9mm RHS. No guy -wires or
ropes are needed.

All the necessary brackets, pulleys, etc
can be made in a day by a skilled person,
but if you don't feel confident about it,
your local blacksmith will knock them up
for you. Welding and assembly will take
about two days for a skilled worker, but
the average ham will probably spend a
couple of weeks of spare time labour.

Observe the small sump hole at the
bottom. When the groundpost is con-
structed it is set firstly into this small
hole with a bag of ready -mixed cement.
Check for true vertical with a spirit level
and allow two days for it to set before the
bulk cement is barrowed in.

Three and a half tons of cement are
required for this, and your local barrow -
mix firm is probably your best answer
here...

After filling, leave for two weeks
before any additional strain is put on it.
This will give you time to get on with the
rest of the construction.

The diagrams (Figure 2a, b and c)

4' 6" square

Ground stakes wired
together with heavy cable

then onto post

Figure 1 Foundation details

Ground level

///////////,,
;;;;;;;;;;:..

ioff' each side;
2"x2" angle, 4' 0" long
driven in at 450 approx
Old bed iron will do

48 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement AUGUST 1984



TILT -OVER MAST

450-4'

BJ

2a5/8" dia holes

11"

2"x2"x%"
M/S angle

Figure 2a
Groundpost

constructional details

Post capped with
10swg M/S plate

i. 8 3/8"-er

1

O

angle

1 V
-A- 14" dia hole

514" 2%: ____0,, ---for pulleys
. - . - . - . Grou....nd level.. -....... -.. - . - - . - . - - - .... - . - . - -

2"o2 x14"
M/S angle feei

Mann mast dump.. Mock
C so SM. tub 6" long

Post 100 100a5mm M/S RHS tube

Ground pun
4" so S/L tube

5/8" dm NJ.
ra." M/S angle

welded as marked

Figure 2b
Detail showing

retention of bottom
of mast to groundpost

Figure 2c
Pivot point detail

clearly show the dimensions and con-
structional details of the ground post.
The hatching shown on the angle -iron
indicates welding (for the uninitiated!).

On this subject it should be mentioned
that unless you can weld it is better to get
in a professional to do it. It goes without
saying that the welds must be very good
in view of the weights and strains
involved, so perhaps it would be a good
idea to do all the measuring and cutting
first and have everything prepared so
that you can call in a welder to do the
whole job at once. It won't be that
expensive, by the way.

Pulleys
If you don't feel confident to make

these you will have to buy them, but don't
go to a boatbuilders - they will charge
the earth. Local bearing shops will often
have them at more reasonable prices.
Measurements are given in the following
diagrams.

In any case most of the odd bits you will
need may be found quite cheaply at
scrapyards or from your local blacksmith.
The pull needed to raise the mast from 90
degrees to the vertical is in the region of
1500 pounds, decreasing of course as the
mast rises, so your pulleys and wire must
be of very sound quality to say the
least...and you can understand from this
poundage why the welding has to be of
top quality!

Little difficulty should be encountered
in the construction providing the
measurements are adhered to. Note the

25' 0"

Lift winch
mounting plate
Holes drilled to
suit winch

3' %"

Tilt winch 1000lb pull
Lift winch 400lb pull
Tilt pulley 4 off x 2%"
Picador

Figure 3 Constructional detail
for mast

100x100x3mm M/S
RHS tube

Locking bolt hole 5/8"
See inner drawing

Distance blocks
off 6"x100x100x3mm RHS

AI

Tilt winch mounting
plate holes drilled to
suit winch

100x100x5mm
RHS tube

%" dia holes for
pulley bolts
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REPAIR THAT OLD
BLACK & WHITE TV

with the aid of the best
seller

"TV FAULT FINDING"

111425

FAULT FINDING

14.011.114 avails ant
P1101010111. flan &matt/
alms to MEOW. Valil fl.20

Over 100 illustrations,
including 60 photographs of a

television screen after the
appropriate faults have been

deliberately introduced.

Comprehensive Fault Finding
Guide cross-referenced to

methods of fault rectification
described at greater length in

the text.

5th Edition
Edited by J R Davies

132 pages

(more than 200,000 copies sold)

Price ONLY £1.50 (inc p&p)

Available only from:

DATA PUBLICATIONS
45 Yeading Avenue, Raynera Lane, Harrow, Middy HAS 9RL

G8KBQ AVCOMM LIMITED G6HKT
25 Northload Street, Glastonbury, Somerset BA6 9HB

Tel: 0458 33145
25pf Beehive trimmer caps 9/40p
250pf min_ variable caps. 1/4" spindle 50p
05- 6pf tubular trimmers 30p
5- 28pf tubular trimmers
45pf + 45pf C808 split stator caps .505p

5 x 13/4 Ribbed ceramic coil formers for Atu's £2.50
1000pf 10KV caps (ideal 2M li nears) 50p
Electret mic inserts. 600 OHM 35p
12 -way tag strips 35p
240V AC RED neons 30p
Pack 51/4" coilformers + cans 35p
Pack asstd. solder tags 20p
Pack insulated stand off's 30p
Pack 10 cabinet feet 25p
Dummy load resistor packs 520HM 200W in silver sand E2.75
Black collett knobs, 1/4" spindle 33p
11/4- inline fuseholders 10p
PCB through plating rivets 100/20p
Universal 1/4" drive couplings 35p
125uF 350V elect. caps, 10 for £4.00
APRIL '84 LISTS. CONTAINING MANY BARGAINS 30p. ALL GOODS BY RETURN. P&P 35p up to
05. above post extra.

ELECTRONICS CAD
"ANALYSER"

PERFORMANCE ANALYSIS OF UNEAR CIRCUITS using the BBC
MODEL B SPECTRUM 48K and NEWBRAIN micros.

Simulates Resistors, Capacitors, Inductors, Transformers, Bipolar and Field effect Transistors,
and Operational Amplifiers in any circuit configuration.
Performs FREQUENCY RESPONSE ANALYSIS on Circuits with up to 16 Nodes and 60
Components, for Phase and Gain Loss, Input Impedance and Output Impedance.
Ideal for the analysis of ACTIVE and PASSIVE FILTERS, AUDIO, WIDEBAND and F1F
AMPLIFIERS, LINEAR INTEGRATED CIRCUITS etc, etc...
"ANALYSER" can greatly reduce or even eliminate the need to breadboard new designs.

USED BY INDUSTRIAL AND UNIVERSITY R & D DEPARTMENTS WORLD WIDE.

LOW COST ...VERY EASY TO USE

For further details write or phone NUMBER ONE SYSTEMS

Department REW,_ 9A Crown Street, St Ives
Huntingdon, Cambs UK, PE17 4EB

Tel: 0480 61778 Telex: 32339

fp-611017gt
electronics

BREDHURST ELECTRONICS
HIGH ST, HANDCROSS, W. SX. PrI
(0444) 400786 RH17 6BW

VISA

MAIL ORDER
AND RETAIL

MON-FRI 9-12.30/1.30-5.00
SAT 10.00-4.00pm

THE COMMUNICATIONS CENTRE OF THE SOUTH -

HF TRANSCEIVERS £ (c&p) 2M FM TRANSCEIVERS £ (c&p)
TRIO
YAESU
ICOM
ICOM
TRIO
TRIO
YAESU
YAESU
TRIO
TRIO

TS930S
FT980
IC751
IC745
TS4305
TS830S
FT102
FT757GX
TS530SP
TS130S

1195.00
1329.00
1099.00
839.00
779.00
758.00
719.00
719.00
809.00
578.00

(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)

TRIO
ICOM
YAESU
TRIO
FDK
YAESU
ICOM
ICOM

TM201A 25W Mobile
IC27E 25W Mobile
FT23OR 25W Mobile
TR2500 Handheld
Multi 725X 25W Mobile
FT208R Handheld
IC2E Handheld
ICO2E Handheld

279.00
299.00
269.00
248.00
239.00
209.00
179.00
239.00

(-)
(-)
(-)
(-)
(-)
(-)
(-)

2M MULTIMODE TRANSCEIVERS
YAESU FT77 479.00 (-)

TRIO
YAESU

TS780 2M and 70cm base
FT726R 2m fitted (70cm

850.00 ( -)
ANTENNA TUNER UNITS
ICOM
ICOM
TRIO
YAESU
YAESU
TRIO

IC-AT500 auto
IC-AT100 auto
AT250 auto
FC757 auto
FC102 High Power
AT230

399.00
285.00
277.00
245.00
185.00
143.00

(-)
(-)
(-)

(-)
(2.00)

ICOM
ICOM
TRIO
FDK
YAESU

optional) base
IC271E 25W base
IC290D 25W Mobile
TR9130 25W Mobile
Multi 750XX 20W mobile
FT29OR Portable

775.00
649.00
499.00
458.00
349.00
279.00

(-)
(-)
(-)
(-)
(-)
(-)

TRIO
YAESU

AT130
FC700

98.95
103.00

(1.50)
(1.50) 70cm TRANSCEIVERS

WELZ
YAESU

AC38
FRT7700 Short Wave Listening 48.25

(1.50)
(1.00)

TRIO
TRIO

TW4000A Mobile 2M/70cm
TM401A 12W Mobile

488.00
310.00

(-)
(-)

HF RECEIVERS TRIO
YAESU

TR3500 Handheld
FT79OR Multimode portable

265.00
259.00

(-)
(-)

ICOM
ICOM

R71
R70

649.00
565.00

(-)
(-)

ICOM
YAESU

IC4E Handheld
FT708R Handheld

229.00
189.00 (-)

TRIO
TRIO

R2000
VC10 VHF Converter for R2000

436.00
117.00

(

(-) POWER SUPPLIES
YAESU FRG7700M with memory 455.00 ( YAESU FP757GX 145.00 (1.50)
YAESU FRG7700 without memory 385.00 (-) YAESU FP700 145.00 (2.50)
YAESU FRT7700 antenna tuner 48.25 (-) TRIO PS430S 119.00 (2.50)
YAESU FRA7700 active antenna 43.95 (--) TRIO PS20 59.95 (2.00)
TRIO R600 272.00 (-) ICOM PS15 119.00 (2.50)

ICOM PS20 176.00 (2.50)

VHF RECEIVERS DRAE 4 amp 34.00 (-) 12 amp
6 amp 53.50 (-) 24 amp

79.50
110.00

(-)
(-)

JIL SX200N 299.00 (-) BNOS 6 amp 52.95 (-) 24 amp 138.00 (-)
AOR AR2001 25--500M Hz 345.00 (-) 12 amp 95.45 (-) 40 amp 276.00 (-)
FDK
FDK

ATC720 Handheld Airband
RX40 Handheld 141-179 MHz

179.00
142.00

(-)
( NEW AKD WAVEMETER (VHF) £24.95

SPEAKERS £ (c&p)
TRIO
TRIO
TRIO
YAESU
TRIO
YAESU

SP230 (TS830. 530)
SP430 (TS430)
SP120 (TS130. 120)
SP102 (FT102)
SP40 Mobile speaker
SP55 Mobile speaker

43.47
30.99
27.99
55.00
14.98
16.00

(1.50)
(1.50)
(1.50)
(1.50)
(0.75)
(0.75)

WORLD CLOCKS
TRIO HC10 Digital 71.96 (2.00)
ICOM Gold Globe Clock- LCD readout 54.95 (2.00)
YAESU QTR 24D - Analogue quartz 34.50 (2.00)

ANTENNA BITS
HI -Q Balun 1:1 5kW pep 9.95 (0.75)
W2AU Unadilla 41 Balun 18.99 (1.20)
7.1 14/21/26 MHz Unadilla Traps - pair 18.99 (1.20)
7-1MHz RAL-TRAPS - Epoxy - pair 8.95 (1.50)
Self Amalgamating Tape 10m x 25mm 3.95 (0.75)
T -piece polyprop Dipole centre 1.50 (0.30)
Polyprop Strain Insulators 0.50 (0.10)
Small ceramic Egg Insulators 0.50 (0.10)
Large ceramic Egg Insulators 0.75 (0.10)
75 ohm Twin Feeder light duty per metre 0.16 (0.40)
300 ohm Twin Feeder per metre 0.14 (0.04)
UR67 Low loss coax - 50ohm per metre 0.67 (0.20)
UR76 50 ohm coax - dia 5mm per metre 0.25 (0.05)
UR70 70 ohm coax per metre 0.30 (0.05)
4mm Polyester Guy Rope, stength 400kg

per metre 0.16 (0.04)

WELZ SWR-POWER METER
SP15M SWR-Power HF/2M 200W
SP45M SWR-Power 2M/70cm 100W
SP250M SWR-Power HF/2kw
SP350M SWR-Power HF/2M/70cm 200W

41.00
59.75
57.75
73.95

(1.00)
(1.00)
(1.00)
(1.00)

COAXIAL SWITCHES
SA450 2 Way Diecast S0239 (500MHz) 12.50
SA450N 2 Way Diecast N plug (500 MHz) 13.30
CH2OA 2 Way Welz 50239 (900 MHz) 20.75
CH2ON 2 Way Welz N plugs (900MHz) 37.00

(0.75)
(0.75)
(1.00)
(1.00)

GOODS NORMALLY DESPATCHED WITHIN 24 HRS - PRICES CORRECT AT TIME OF GOING TO PRESS - E&OE
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TILT -OVER MAST

Cable retainer
1/2"x1/2" M/S bolted close to pulleys
to stop cable jumping off

1/2" dia hole

41/2"

Figure 4a

4

To winch

.1-- 50mm -11.4

Main mast

Distance blocks

Ground post

Drill and
ft --split pin nut

Drill and
AK-split pin nut

in

Pulleys 4 off 21/2" dia Picador with "Oilite" bushes
2 off 61/2"x1/2" H/T M/S bolts and nuts
Cable is 6mm stainless steel
Anchor with eye at point CI Pass over pulley at point M
then then M then l] and up to tilt winch
Cable length required is 25' approx

Figure 4b

half -inch clearance between the ground
level and the mainmast. The following
diagram shows the details of the bottom
pulley mounting of the mainmast in
detail.

Basic principles
Figure 3 shows the position of the two

winches. As can be seen the principle of
tilting the mast follows the orthodox
methods. The pictures show the tilt

details.

Tilt pulley mounting details
You will need four 21/2inch dia. Picador

pulleys with Gilite bushes and 2 x 61/4"
x1/2" H/T M/S bolts and nuts. Approx-
imately 25 feet of 6mm stainless steel
cable is also needed. Anchor the cable
with its eye at point 1, pass it over the
pulley at point 2, then over 3,4 and 5, and
then up to the tilt winch. As shown in
Figure 4b.

Counterweights
It was found that counterbalancing was

needed in order to facilitate raising the
main mast. Approximately 300lbs are
required and it is possible to obtain old
561b weights from your local coalman.

The weights do not need to be attached
to the mast directly, but by a chain, so
that when the mast tilts to about 10
degrees from the vertical the slack is
taken up and the weights rise as the mast
tilts further.

If the weights are fixed directly to the
mast there is the danger that it will snap
shut and 'flick' the mast top and cause
damage.

Guide plate
Clearly, the inner mast cannot be

allowed to 'sit' within the main mast and
wobble. The method of stabilising this is
again quite simple. Figure 5a shows the
view from the bottom of the mainmast,
looking upwards, and the guide plate in
position.

The diagonal mounting prevents any Figure 5c Welding details

Figure 5a Guide plate details

.11 100mm

)111171

[JI 1

weld Inasda top of

.--.

011t1111,118111

10001100
ID C1 

.4.......

t I
1_1 I

1.01 pu1Nr batkat

Gap for Mt cable

Safety am+
larackat

Gap for locking block
ro pea through

Figure 5b Inner mast locating plate details

Tuba top
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TILT -OVER MAST
Bevel hole edges
to stop cable cutting

Pass lift cable through hole El
then hole CI
and clamp in place at ID and

Drill holes to suit cable
clamp in use

Figure 5d Inner mast lifting cable fixings Bottom guide and rope anchor plate F/S cable
is 6mm stainless steel 50' 0" approx

motion except up or down and is
perfectly adequate for the task. The plate
measures 43/4" x1/4" x 3". The inner mast is
slotted to take the plate before it is
welded into position.

Holes are drilled in the guide plate for
the stainless steel cable which will raise
the inner mast. These may be of a size
appropriate to the diameter of cable
used. About 50 feet of 6mm cable is
required.

Pass one end of it through holes 1 and

2 off 3/16" M/S plate to
fit inside mast, weld to
tube and top of mast

2, then clamp it in place at holes 3 and 4 as
shown in Figure 5d.

The diagrams are self-explanatory and
call for little comment beyond noting the
remarks about positioning the blocks.
Observe too the gaps for the locking
block and the lift cable.

Observe the caution to use trial and
error tactics before welding the 3" x1/4"
bar in order to ensure the pulley is
mounted in the best position for align-
ment of the lifting cable. As shown in

Pulley 2W' Picador with "Oilite" bush.
Heirpft above top of mist must allow cable to doer
top irdip and drop down barmy. Us. 355"n%" 11/2
bolt and no. drill and split -pin nut to fin pulley
to bracket.

Figure 6 Pulley mounting detail

2" 013
M/S tube 10swg

4 17

I

1'0"

6"

A

Inner mast
70x70x2.9mm RHS

Figure 7a Rotator mounting tube detail

Figure 6, the actual position is not
difficult to obtain, but one must ensure
that the cable does not graze on the
inner wall of the main mast, and that an
even strain is imparted.

This fitting shown in Figure 7a is to take
standard 2" dia. antenna mounting
arrangements. Construction is simple
and no problems should be encountered.

Winches
No details of winches have been shown
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70x70x2.9mm
M/S RHS tube

Lock-catch block

8' 0"

7.6 metres

5/8" hole for locking bolt
to be drilled when mast is
assembled together with Safety latch

one on outer mast %"x%"x3/16"
M/S angle

Fig 7b Inner mast constructional detail

as these are readily obtainable from
local trailer makers. Again, avoid your
boatyard or ship's chandlers because
their prices are often astronomical.

The luffing and telescoping cables may
also be found at the trailer maker. If you
bear in mind the weights and stresses
involved in raising the mast you should
have no problems in finding the right
winches for the job.

Hints and Bps
Obviously the first job is to dig the hole

and to make the groundpost. Take the
trouble to doublecheck all measure-
ments before you cut or drill or do
anything else.

Give the groundpost two coats of red
oxide undercoat and three coats of black
bitumastic. When this is finished, set it in
the hole in the manner already
described, and start building the main-
mast. This can be painted in the same
way. You will have a couple of weeks for

this job as the groundpost requires
this time to set solidly in the cement.

The rest of the mast can now be tackled
and should be quite straightforward.

An additional refinement is to fit a 4' to
5' length of tube to a bracket about 15
feet up the mainmast. This is hinged by
nut and bolt so that it hangs down when
the mast is lowered and supports its
weight.

No detail of the cord used for the safety
latch has been shown either, as tough
cord is readily obtainable from many
sources.

The weight and balance of the safety
latch is shown in Figure 8, and is of
course sufficient to enable it to fall back
into place when the block on the inner
mast has passed it on the way up. But if
any doubt should be experienced it is a
simple matter to incorporate a mild spring.

Conclusion
Naturally the best bit has been left to

Note! Do not weld
this edge

'4" hole for pivot pin
use split -pin through bolt

"4" hole for
trip cord

Fig 8 Safety latch detail

the end. How do you lift the mainmast on
to the groundpost? The best way (and
probably the only way) is to get a few
tough guys from the club to come round
and help. A Saturday morning is not
usually the best time as most local
amateurs seem to be busy then.

Although the mainmast weighs nearly
400Ibs it is by no means a daunting task to
get it in place.

One little extra might be to make up a
plastic cover to snugly fit over the inner
mast at the junction of the mainmast to
prevent water from getting in. A child's
bucket and a little ingenuity are all you
need for this task.

So there you have it! And the cost?
Bearing in mind that I was able to tackle
the greater part of the work myself, it
came to between £85 and £100.

If you employ a welder then you must
expect it to cost a little more, but then, a
commercial mast will cost you anything
from £285 to £300... Have fun!
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DOT MATRIX PRINTERS BBC MICROCOMPUTER SYSTEM BUSINESS SYSTEMS

ALL PRINTERS HAVE CENTRONIC PARALLEL INTERFACE UNLESS
OTHERWISE STATED. ALL PRINTERS HAVE HI-RES. DOT
ADDRESSABLE GRAPHIC MODE. PLEASE SEND SAE FOR
FULL DETAILS.

EPSON
FX 80 160 CPS 1T wide Inc 8 pin teed
FX 100 160 CPS 15- wide Inc & tract feed
0080F T 100 CPS IC wide Inc! 81ract feed
RX807 100 CPS. IT wide tractor feed
L01500 200 CPS Letter quality printer
8143 RS 23 Interlace for F X and RX printers
8148 RS232 Interface wills 2K butler son roll
Ribbon Cartridge for 8080 F080 8 MX80
Ribbon Cartridge for FX100 & MX100

STAR
Gemini 10X 120 CPS to wide Inc &tract teed
Gemini 150 120 CPS IS' wide Intl 8 tract
Delta 10 160 CPS IC wide Inc, 8 tract teed
Delta 15 160 CPS 15 wide Ir. 4. tract feed
Radix -10 200 CPS NLO 16K Butler Par 8
serial interface downloadable characters
incredible value at
Radix -15 15- wide version of Radix -I0

SEIKOSHA
GP100A 50 CPS 10' wide tractor feed
GP2500 50 CPS 117' wide Iran feed ;et spar
GP100VC 30CPS Ia. wide. VIC 20 8 64 inter!
GP500A 50 CPS IT' wide tractor feed
GP550A 50 CPS Kr wide friction 8 tract
correspondence quality
GP100AS Serial interface ideal for Spectrum
with microdrive

SHINWA
CP110 80 CPS 117' wide Inchon 8 tract teed
Spare ribbon cartridge for CP80

RITEMAN
Compact 120 CPS 80 col tact 8 tract feed

CANON
PW1080A 160 CPS IT wide 27 CPS NLO
24 x 16 matrix
PW1156A 160 CPS 15" wide 27 CPS NLO
24 x 16 Matrix

COLOUR PRINTERS
Seikosha GP700A 7 colour 50 CPS printer
Canon PJ10130A 7 colour. 40 CPS ink 'et printer
CPP40 40 colon. 4 colour battery operated

ALL OUR PRINTERS HAVE 1 YEAR WARRANTY

C344 vAT ENS
C431  VAT 1495
C261  VAT £299
0234  VAT £269

E29  VAT 033
060  VAT E.69

f 7  VAT El
(12  VAT E13

0200  VAT
C295  VAT
C327  VAT
C414  VAT

£229
£339
£375
£47S

(431  VAT f495
£518  VAT £595

f 156  VAT
£196  VAT
tI74  VAT
1187  VAT

1234  VAT

£174  VAT

[179
0225
f199
E215

1269

[199

£187  VAT 1215
C6  VAT £6

£200  VAT E229

1283  VAT C325

£347  VAT E399

347  VAT
0391  VAT
£118  VAT

E399
E449
f 136

DAISYWHEEL PRINTERS

JUKI 6100

20 CPS BeDirectional Logic seeking 10 12 15 CPI  PS
Spacing 2K butler bes selling Daisywheel Ea,*  VAT 095
Singer sheet Peed. unit C217  VAT £249
Tractor Unit 095  VAT £109
RS 232 interlace i52  VAT f59
Spare Daisywheel Ell VAT £19

BROTHER HR -15
13 CPS Bedirechonal 10 12 15 CPI PS
Keyboard Unit
Single Sheet Feeder Unit
Tractor Unil

DAISY STEP 2000
20 CPS Unidirectional 10 12 15 CPI

SMITH CORONA TP1
7 CPS 10 12 CPI unidirectional

£344  VAT £395
£139  VAT £159
£217  VAT £249

C95  VAT 0109

(260 VAT 1299

[208 - VAT £239

PROFESSIONAL
MONITORS

*SANYO
*MICROVITEC
*FIDELITY
*PHOENIX
SANYO
DM8112 12 Green Screen 18 MHZ Hi -Res
DM2112 17' Green screen 15 MHZ Monitor
CD3125 I4' RGB Normal Res Coiour Monitor
CD3117 14 RGB Medium Res Colour Monitor
CD3115 a- RGB High Res Colour Monitor

MICORVITEC CUB
431 MS 14- RGB Normal Pen Colour Monitor

1451 MS 10'RGB Medium Res Colour Monitor
1441 MS 14 RGB High Res Colour Monitor

FIDELITY Colour Monitor
CM. 14 RGB RGBV Composite sound col

PHOENIX
Phoenix High Res 17' Green Monitor
Phoenix High Res I7 Angler Monitor

C86 VAT Egg
£66  VAT £75

[173  VAT £199
C286  VAT £329
£39t VAT (449

01711 VAT (199
C321 VAT E369
Eat VAT 0479

£187 VAT C215

066  VAT US
069  VAT 179

WE ARE AN OFFICIAL BBC
COMPUTER DISTRIBUTOR

DEALER ENQUIRIES ARE WELCOMED

Acorn Electron E199',,NAcT
WE SUPPLY FREE 30 HOUR BASIC BOOK AND A DUST COVER

WITH EACH COMPUTER

Tn,s Is Me hest rmcgicomptaei curn on II, n,a,ko 32K RAM
1211 ROM 8 modes of uperat+on rid Colour Iiiiisive keyhoard internal
prioansions such as disc interface speech synInesi?er Econet interface
In short it is a personal compute, capable of expanding into a small
niisiness system
BBC Microcomputer Moor, B E348  VAT
BBC Mod B - disk interface [409 -

CAT
BBC Mod B. Econet interface C389 - VAT
BBC Mod B - disk and Ecrinet interfaces (450 - VAT
BBC 100K disk drive £230  VAT
BBC dual 800K disk drive C699 VAT
Torch Z80 disk pack inctuding Z80 2nd
mocessor 641( RAM and CPN operating
system Free Perfect Software £696 - VAT
BBC Triple., receiver ;Aug, (196 - VAT
BBC cassette recorder and lead C26 - VAT
Disk interlace kit dreg filling. CBa - VAT
Mod A to Mod B iipgrade kit (70  VAT
Filling charge for A to B upgrade kit £20 VAT
166 memory upgrade ha 030 - VAT
Games paddies CI 1 VA
12 Monochrome monitor me, Cable £89 -VATT
14. Colour monitor inci Cable (199 - VAT
User guide CIO - VAT
Econet interface r free fitting, C60 - VAT
Speech interlace ifree fittingi (47 VAT
BBC disk manual  formating disk C30
P arallel printer cable 00 - VAT
_B_Bc, word ProCessor /view f 52 . VAT
O folt. Fetal!, language Cassette C15 - VAT
BBC Lisp language cassette 015 - VAT

C399
£469
£447
£517
£264
£603

£799
£225
129
£96
EEO
C23
f34
C12

[102
£22
110
E69
£S4
[34
C11
£S9
[17
£17

APPROVED ECONET SERVICE CENTRE
WE STOCK A LARGE RANGE OF SOFTWARE FOR BBC MICRO

INCLUDING ACORNSOFT BBC SOFTWARE LONGMANS SOFTWARE
PLEASE SEND LARGF STAMPED ADDRESSED ENVELOPE

FOR FULL DETAILS

TORCH Z80 2nd PROCESSOR
For only £347 + VAT

Torch 2nd Processor Z80 is supplied with perfect writer to powerful Word
Processor, perfect speller (spelling checking program -I should have used
one for making this adveriii Perfect Filer IA Database Programl Porte.
Calc (Spread Sheet, II includes 64K memory (Almost 60K available to user I
Fits inside BBC Computer

Z80 2nd Process Perfect Software

ZOO
Processor  Perfect Software Dual 8006

Disk Drives

[347  VAT E399

0695  VAT E799

GUARANTEED LOWEST PRICES

1000/o BBC COMPATIBLE MITSUBISHI
AND TEAC SLIMLINE DISK DRIVES

These drives are supplied ready Cased with all the necesary cables
formafing program and User Guide
There are some very useful utilities included on formaling disc e g

DISASSEMBLER This is 6502 machine code disassernbler
DUP To copy and rename a file on disc
FORMAT Formating program for 40 8 80 tracks
FREE This uniity provides a disk usage analysis
MDUMP Enables you to display and modify any pan of BBC memory
MERGE Merge a number 01 text files no One file
RELOCATE Downloads a basic Grogram to 8E00
SDUMP Screen dump for EPSON in all graphic modes
VERIFY Verifies every sector on a disk
MENU A flexible menu program

Single drive LOOK 40 Irks. single Sided 1147  VAT £169
Dual drive 200K 40 trks single sided
Single drive 200K 40 Irks double sided

1286
073

 VAT
 VAT

£329
£199

Dual drive 40010 40 Irks double sided
Single drive 4006 80 Vika double sided

£330
(199

 VAT
 VAT

£379
0229

Single drive 4000 40 80 Irks switchable DS
Dual drive 800K 80 Irks double sided

C217
0382

 VAT
 VAT

f.249
C439

Dual drive 800K 40 80 Irks switchabie DS £408  VAT 1469

All above drives are low power shmline 10 3 A typ al  12v and 0 0 A at  5v
per drivel Normally extra power supply is not required. the BBC Computer
power suinply is designed to drive two low power dove (IT IS NOT
DESIGNED TO DRIVE INTERNAL ROM BOARD)
40 Track SS DD diskettes (ID Box/ 018  VAT £20
40 Track D5 DD diskells 110 Box) £23  VAT £26
80 Track SS DD diskells 110 Box) C28  VAT 02
80 Track DS DD disketts HO Box) [30 - VAT £34
ALL ABOVE DISKETT ARE CERTIFIED EITHER MEMOREX OR DETALIFE

YOUR CONTACTS AT AKHTER ARE

DEALER -BULK ENQUIRIES
TELEPHONE ORDERS
DEALER ORDERS
BUSINESS SYSTEMS ENQUIRIES
EXPORT ENQUIRIES
ECONET SYSTEM TECHNICAL ENQUIRIES
ACCOUNTS
DESPATCH
REPAIRS

HAMAYUN MUGHAL
PAULA HAYES
TONY GLOVER

DENNIS SUTCH
MANAMA() EDIB
ALAN LAFFOLEY

CARON ANDREWS
PAUL SWIFT

JOHN MAULE

APRICOT - SIRIUS - SANYO
IBM - TEXAS - TORCH

APRICOT Portable Executive Computer 16 Bit Micro. 256K RAM up to
I 44 megabytes floppy disk storage 31,," Sony disks Portable brief case
styling Modem with auto dialler (optional) hard disk optional Vast software
library (compatible with SI/11.15
Apricot with Single Drive and Molitor £1690  VAT
Apricot w. Double Drive and Monitor and
Free Printer or 2na Monitor f1890  VAT
SANYO PROFESSIONAL COMPUTER
16 Bit Mirco 128K RAM expandable to 256K Single or Double Disk
Drive built in full colour graphics (640 x 200 pixels in 8 colours) IBM
compatible Free software. Sanyo MBC 550 128K RAM Single drove and
free software including Wordstar and Calcstar £749  VAT
Sanyo MBC555 128K double drive and free software inCluding
WordStar Calcstar. Int orStar DataStar etC C999 - VAT
SIRIUS 1 Stn. 1 Computer with 128K RAM and 1 2 megabyte Floppy
disc storage including CP M 86 MS DOS and
Microsoft Basic £2195  VAT

Sinus 1 ComF ter wish
Including CC M 86 MS Lin<8.Rt I il'cgr OVI?FlaZg'bY'e Floppy ts8V?rm

TORCH
CF500 COMPUTER wan colour monitor includes Twin 4006 disks Torchnel
Operating System free perfect software (perfect writer perfect speller
perfect Calc perfect feted TOrvhma.i Plus (Electronic Mail, Torch Mars
Financial modelling with graphics) Torchtel I Viewdata Access System)
Executive Aid (Menu System)
Datel 600 (Link to outside mainframe services e
Telecom Gold) £2950  VAT

TEXAS INSTRUMENTS PROFESSIONAL COMPUTER
71502 Dual 320613 Drives 2566 RAM Up to 10 megabyte on board storage
possible TI speech command hardware operated keyboard level of user
friendliness to computing Allows voice control
iOptionaii Price (2650  VAT

MAINTENANCE CONTRACTS ARE AVAILABLE.

COMPLETE WORDPROCESSING
SYSTEMS

INCLUDING DAISYWHEEL PRINTER
From £695 + VAT

SYSTEM 1BBC Micro model B Worawise Phoenix monitor Smith Corona
TP1 Daisywheel Printer Cassel? Recorder all the necessary cables and
documentation C696  VAT £799.25

SYSTEM 2. BBC Micro model B - Disk Interface ,Phoenix Monitor 100K
Single Disk Drive. Wordwise. Smith Corona Daisywheel Printer

all the necessary cables and documentation
Price only £895  VAT 11029.25

SYSTEM 3. BBC Micro model B  Disk Interface Phoenix Monitor. Dual
Disk Drives 200K Wordwise. Smith Corona Daisywheel Printer all the
necessary cables and documentation

Price C999  VAT E1149.65

SYSTEM 4. BBC Micro model B  Disk Interface Sanyo High -Res Green
Monitor. Wordwise lor Juki 6100 Daisywheel Printer Single 400K
Disk Drive  all the necessary cables and documentation

01049  VAT 0206.35

SYSTEM 5. BBC Mod B Micro  Disk Interfice Sanyo High Res Green
Monitor Wordmse (or view) Juki 6100 Daisywheel Printer Dual Disk
Drive 800K all the necessary cables and documentation

Price C1195  VAT £1374.29

SYSTEM 6. Sanyo 16131t IMB pc Compatible Micro. 128K RAM. Single
Disk Drive 1606 Wordstar Calc Star Sanyo High Res Green Monitor
Jukr 6100 Daisywheel Printer - all cable and documentation.

Price OnlyC1145  VAT 01316.75
SYSTEM 7. Sanyo 16 Bit IBM pc Compatible Micro 128K RAM. Dual
Disk Drive WOK Wordstar Calc Star Mailmerge Infostar Spellstar
Datastar Sanyo High Res Green Monitor. Juki 6100 Daisywheel
Printer - and all neessary cables and documentation.

Price 01395 - VAT 01604.25
SYSTEM IL All the components of System 6 but with Sanyo High Res
Colour Monitor and Wordstar with Colour Facilities

PriceE1445  VAT 016137.75
SYSTEMS. All the components of System 7 but with Sanyo High Res
Colour Monitor and Wordstar with Colour Facilities

PriCef1695  VAT 01949.25
WE CAN ALSO SUPPLY PACKAGES WITH COMPONENTS OF YOUR
OWN CHOICE. PLEASE PHONE (0279) 412639 AND ASK FOR
HAMAYUN MUGHAL FOR A PRICE.

AKHTER INSTPUMEN

fil-SHTER

1",

COMPUTEFi OFiCIL1P

( AC...

We accept c.c.al orders from UK Government and Education Aft 1

destablishments Carriage is Free (UK only) for normal delivery If express
elivery is required please add £8 00  VAT per parcel We accpettelephone

orders on Barclay and Access Card please ring (0279) 443521 (10 lines)
All cheques made payable to ''AKHTER INSTRUMENTS

ORDERING INFORMATION:

N.B. ALL VAT INCLUDED PRICES ARE THE CORRECT PRICES.
EXCL. VAT PRICES HAVE BEEN ROUNDED UP TO NEAREST POUND.

VISA
111111M111

28/29 BURNT MILL
HARLOW, ESSEX. CM20 2HU U.K.
Tel. HARLOW 10279) 443521 Telex. 818894 AKHTER G

OPENING HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm
We welcome callers, no parking problems.
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IMPROVING
RESISTORS

by Dr CJD Catto

There are occasions when it is worth
winding a resistor oneself, for example
when an odd value or high wattage low
resistance is required. If a precision
component is needed, it is advisable to
make a four -terminal device, ie by
bringing out the current and voltage
leads separately. This is best done by
spot-welding a pair of voltage tapping
points, as shown in Figure 1.

Manganin is a convenient material to
use for a low value, low temperature -
coefficient resistor. It is a good idea to
wind a loose non -inductive coil (see
Figure 1): if the wire is on a former,
differential expansion can make the wire
act as a strain -gauge, and spoil the low
temperature -coefficient of resistance.

There is also the thermal EMF between
the manganin and the copper circuit
wires, but this is only a few microvolts
per °C, and its effect can be made
negligible by using a symmetrical layout,
with junctions isothermal. For higher
powers, the wire can be suspended in a
gently -stirred oil -bath.

Alternatively, a temperature -control-
ler can be employed, as shown in the
block diagram of Figure 2. The full circuit
diagram is given in Figure 3, and its
operation is described below.

Resistance wires made of copper -
manganese or quaternary alloys' and
certain film resistors have a temperature
coefficient that passes through zero at
some temperature. The circuit shown in
Figure 3 has been used to maintain a

four -terminal resistor R , at its zero-TC
point, despite changes in the current I,
passed through it.

The auxiliary heater R2 brings the
block in which R, is embedded up to
temperature, but the fan F, permits
efficient extraction of heat if I, is
increased.

The feedback loop using the thermis-
tor bridge TIP,R3-7 and the op -amp N,
followed by the heater/fan combination
ensures that the temperature settles
rapidly. The speed of the fan motor is
controlled by varying the load presented
to the transformer -rectifier inserted in
series with the ac supply and the motor.
T, is mounted in the middle of the block,
close to both R, and R2, to minimise
thermal overshoot, and a thermocouple
junction T2 is used to check the
temperature.

It is important to bed R, in a resilient
but thermally -conductive material (eg
Redpoint Thermpath) to minimise

strain -gauge effects. The potential -tap-
ping points v+v- are symmetrically
disposed, to minimise thermocouple
effects.

The somewhat odd supply rails were
chosen to fit in with the rest of the
equipment, of which this circuit was but
one part.

Readers will no doubt be able to
simplify the circuit arrangements but, as
in any analogue circuit dealing with
small signals, it is worth keeping the ac
and hum -bearing components separate
from the 'precision' side as far as
possible.

In the application described, R, was
employed as the current -sensing resis-
tor of an electromagnetic lens supply
with a stability of the order of a tenth of
one part per million!

Reference 1: GWC Kay& TH Laby 'Tables
of Physical and Chemical Constants' 14th
Edn, Longman 1975, pp 105-106.

Figure 1 Voltage tapping points

R

HEATER

THERMISTER
BRIDGE

FAN

Figure 2 Temperature controller block diagram

POWER
AMP

FAN
CONTROL
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Hitachi Oscilloscopes performance, reliability, value
and immediate delivery!

Hitachi Oscilloscopes provide the quality and performance that you'd
expect from such a famous name, with a newly -extended range that repre-
sents the best value for money available anywhere.

V-212 20MHz Dual Trace V-209 20MHz Mini -Portable
V-222 20MHz (illustrated) V-509 50MHz Mini -Portable
V -203F 20MHz Sweep Delay V -1050F 100MHz Quad Trace
V -353F 35MHz Sweep Delay V-134 10MHz Tube Storage
V-422 40MHz Dual Trace VC -6015 10MHz Digital
V -650F 60MHz Dual Timebase VC -6041 40MHz Digital

Prices start at around £300 plus vat including 2 probes and 2 year warranty.
We hold the range in stock for immediate delivery.

For colour.brochure giving specifications and prices ring (0480) 63570
Thurlby-Reltech, 46 High Street, Solihull, W. Midlands, 1391 3TB

RADIO & ELECTRONICS WORLD
PCB's PCB'S KITS

Jan '84 March '84 FAX processor (including programmed EPROM) £34.54
FAX receiver £4.65 LM380 Audio amplifier £0.99 8211 £2.88
FAX processor £4.35 April '84 Crowbar protection £3.43
8211 £0.99 10.7MHz oscillator £0.99 LM380 Audio amplifier £3.21

7665 £0.99 455Hz oscillator £0.99 10.7 MHz oscillator £3.22

Cymar Q meter £2.65 455kHz oscillator £1.82

Zener diode checker £0.99 May '84 Signal generator £9.65

Feb '84 Signal generator £1.90
(includes case)
July '84Real time clock £2.45 Frequency meter £4.30 VLF converter £1.60

NiCad charger £1.65 S meter display £0.99 Teleprinter Interface £1.45
Crowbar protection £0.99 S meter control £1.90 All kits include printed circuit board, though are
Step attenuator £1.30 FAX receiver £22.28 available without, please enquire

EDWARDSCHILD LTD
We accept Access & BarclaycardNisa. All prices include VAT & P+P

Tel: (0277) 216433
453a, Becontree Ave
Dagenham
Essex, RM8 3UL

VISA

C. M. HOWES
COMMUNICATIONS

FUN TO BUILD KITS BY MAIL ORDER

139 Highview, Vigo, Meopham,
Kent DA13 OUT

Tel: Fairseat (0732) 823129
Enjoy the satisfaction of building your own quality equipment with one of our kits.
All kits come with a ready drilled and tinned PCB that has the component locations screen
printed on it for easy assembly, all board mounted components, and full, clear instructions. We
like to think that our documentation sets our kits apart from the rest.
Building is straightforward and fun, so chose a worthwhile project from our expanding range: -

ADD SOME

PUNCH!
AP3 AUTOMATIC SPEECH PROCESSOR
Add more "punch" to your signal with this excellent processor. This is the unit described by
Dave, G4KQH in the September edition of "Ham Radio Today". We have sold hundreds and
hundreds of these, with many customers coming back to buy a second, third or even fourth unit
for use with their other rigs. They work well and sound good.
*Automatically adjusts to the level of your voice to give precise clipping levels.
*Four selectable clip levels in approx. 6dB steps.
*Automatically turns itself off when not in use.
*9 or 12 Volt operation, onboard voltage regulator.
*Suitable for high or low impedance mics (will even work with an IC251 etc. with a simple mod,
we can give you details).
*Simple to build, with only one adjustment for output level to make.
*Full instructions, parts list, circuit etc.
Kit £14.80, assembled PCB module £19.80
Wiz DIRECT CONVERSION COMMUNICATIONS RECEIVER
This kit is reviewed in the May issue of "Shortwave Magazine" by G3RJV. The article says a lot
more than we can in this space. Suffice to say these are very popular with both beginners and
experienced operators.
*Single band versions for 3.5, 10 and 14MHz.
*12 Volt operation.
*1 Watt output into an 8 ohm 'speaker or 'phones.
*Only one adjustment to make to align the module.
*All coils ready wound for repeatable results.
*Balanced FET mixer, FET VFO.
The unit only requires a couple of 50pF tuning capacitors by way of external components to
function. We can supply suitable air -spaced devices at £1.50 each while stocks last. DeFtx KR
£13.95, assembled PCB module (aligned) £18.90.
Don't be put off by the low price, this receiver works well and is capable of world-wide
reception.

1111/15 2M UNEAR AMPLIFIER 15 Watt
Do you have a 2M hand-held that could do with a boost? Suitable for mobile or base station use
this unit will give a 10dB gain with any hand-held having up to 11/2 Watts output. Easy to build,
with preformed inductors for simplicity, this unit is also suitable for 1 Watt SSB rigs. An RF
switched (or PTT operated) change -over unit is available type C01, see below.
PA2/15 Kit £18.90, assembled PCB modulo £22.80

PA2/30 2M UNEAR AMPLIFIER 30 Watt
This unit gives approx 8dB gain for use with an IC202, FT290 etc. It puts out a clean signal with
margin against overdriving with these popular radios. The PA2/30 includes preformed
inductors and PTFE output trimmers for good performance. 13.8 Volt operation. The CO1
change -over unit can be used with this item.
PA2/30 Kit £22.90, assembled PCB module £28.90

C01 RF or PTT SWITCHED CHANGE -OVER UNIT
This unit is designed to switch a linear, preamp, or both in and out of line. Suitable for all bands
160 to 2M, with an RF sensitivity of 92W for switching. Will switch up to 100W RF output from a
linear, 25W max from the rig. Suitable for many uses apart from switching our PA Series
Linears.
KR £8.90, assembled PCB module £11.90 (includes a switched bias output on TX and
provision for a TX LED indicator).

2111 CRYSTAL CONTROLLED FREQUENCY MARKER
This very useful piece of test equipment is reviewed in the June issue of "Amateur Radio". A
good quality design, this calibrator will help you meet the amateur licence frequency
measurement requirements, it can also be used to calibrate almost any receivers' dial. Check
that digital display is telling the truth, they often don't! The XM1 has marker outputs at 1MHz,
100kHz, 25kHz and 10kHz intervals, these are usable from longwave up to 70cm. This design
features a pulsed ident facility that enables you to distinguish markers from off -air signals on
crowded bands. A worthwhile addition to the shack.
Kit £15.80, assembled PCB module £19.80

ST2 CW SIDE -TONE UNIT or PRACTICE OSCILLATOR
The ST2 provides a nice soundig sinewave note, eiter from your key, or from the output of your
rig by RF sensing. The unit will work with positive or negative keying, up to 15 volts, and by
direct connection to the antenna feeder of an HF or 2M rig up to 25W. The unit can also function
with a pick-up antenna wihout direct connection as long as it is near enough to the radiating
piece of wet string or whatever. With inline connection the unit will work with QRP rigs of as
little as 1/2W output on the HF bands.
Kit £6.20, assembled PCB module £8.90

If you would like further information on any product, simply drop us a line enclosing an SAE, we
have an information sheet on each item. We aim to keep everything in stock and delivery within
7 days.

PLEASE ADD 60p P&P to your total order value

73, Dave, G4KQH, Technical Manager
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Land mobile radio services, especially
those in densely populated areas, have
suffered from congestion of radio chan-
nels for a number of years with frustrat-
ing consequences for users and industry
alike. But relief - in the form of the
release of broadcasting Bands I and III
for land mobile radio services - is at
hand. This release of frequencies will
double the amount of spectrum currently
available for mobile radio services.

At the beginning of 1985 the 405 -line
television services in the United King-
dom will close down and the radio
frequencies (known as Bands I and III)
will become available for land mobile
radio services. The growth of land mobile
services (radiotelephone systems and
other forms of mobile radio communica-
tion) has been inhibited for some years
because of the shortage of suitable radio
spectrum.

The release of Bands I and Ill will
constitute one of the biggest ever
additions to land mobile spectrum in the
United Kingdom. At least 1000 channels
should be available in London in Band III
alone - a substantially larger block of
spectrum than that to be used for the two
cellular radiotelephone systems to be
operated by Racal Vodafone, formerly
Racal Millicom, and TSCR.

In spite of the restrictions imposed by
the shortage of spectrum, the use of
mobile radio has grown at a rate of eight
per cent per annum or more for many
years. If this were maintained, the
number of mobile radios in use would
more than double in 10 years.

The relief to the current congestion
would, therefore, be only temporary
unless the spectrum were used effi-
ciently. The Government believe that
multi -channel trunked radio systems,
which offer considerable gains in spec-
trum efficiency, will make the best use of
the available radio channels.

Individual users providing their own
communication services are unlikely to
justify the allocation of the blocks of
channels necessary to achieve trunking
gains and the Government have there-
fore identified service providers - com-
panies offering communication services
to others - as the likely major operators
in Bands I and III.

If the approach that the Government
suggest is adopted, it should be possible
to meet the demands for mobile radio
spectrum until the end of the century.

Opportunities
The release of such a large block of

radio spectrum will permit an enormous
increase in the use of mobile radio, in
terms of the numbers of people having
access to it and the range of services
offered, and will lead to the creation of
new jobs in both the manufacturing and
the service industries.

Most radio communication in the UK is
local in character. The spectrum in Band
III will make it possible to set up a
network of local and regional systems
meeting this need.

The demand for mobile radio services
will probably mean that the first systems
are established in the London area and in
the other main conurbations. In these

SUMMARY OF GREEN
PAPER ON MOBILE
RADIO

areas, where the mobile radio bands are
generally overcrowded, the systems will
benefit both new and established users.

The former will be able to obtain an
immediate service from a company
operating in the new bands; the latter
will have the option of transferring to one
of the new services.

The size of the new systems has to be
decided, but it is clear that there will be
opportunities for large operators to bid
for substantial blocks of 20 channels or
more to provide trunked services and
message handling facilities.

An operator of this scale would be
capable of meeting the mobile com-
munications requirements of even the
largest existing private mobile radio
systems.

The size of such an operator may
suggest a need for it to accept certain
obligations regarding access to the
system by others: the Government will
wish to consider any views that are
expressed on this question.

Smaller operators should also be able
to bid for more modest frequency
allocations, with the prospect of expan-
sion if they were successful.

Competition
The Government's belief is that the

introduction of new competing services
will be the best way of ensuring that the
consumer's needs are met.

Within the new bands, competition,
and the ability of successful companies
to obtain additional radio channels, will

58 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement AUGUST 1984



MOBILE RADIO
lead to the development of a range of
radio services that reflects the range of
consumer demands.

These services will also provide some
additional competition to the newly
established cellular radiotelephone
operators. In this way the consumer will
have a choice in the quality of service he
obtains and the price he pays.

The question of competition with the
cellular radiotelephone systems will be
an important one. By 1989 the cellular
operators will have achieved virtually
national coverage. Before then it should
be possible to judge whether there is a
need for a further national radio-
telephone system.

The existence of further systems
would add to the competition in the
provision of this type of service, and
small and medium-sized systems in Band
III will offer a local alternative to the
cellular systems. The use of fully inter-
connected services on a substantial
scale would, however, make significant
inroads on the overall capacity on Band
III to accommodate future mobile radio
services.

There may also be implications for the
development of the cellular systems
which are undertaking major and high
investments and are subject to special
licence conditions and public interest
obligations. A related question will also
be the continuation of the existing VHF

radiotelephone service operated by
British Telecom.

New technology
The availability of the new block of

spectrum should act as a stimulus to the
development of new radio technologies.
The Government propose that part of
Band III should be used exclusively for
the introduction of new and advanced
communication systems, eg single side
band and time division code multiplex-
ing, since these offer the means of
meeting future growth in demands for
radio communication.

Companies with an interest in develop-
ing advanced communication systems
may wish to put forward proposals for
using this part of the band.

Operators
The Telecommunications Act 1984

provides that from July 1 1984 the
Director General of Telecommunic-
ations should be available to advise the
Secretary of State on what mobile radio
services are required and how effective
competition in their provision can best
be ensured.

The selection of the operators in
different areas, and decisions as to the
number and size of operators will require
careful consideration. The Government
hope that the Director General will assist
in reaching the necessary decisions.

TAU SYSTEMS LIMITED

ATU KITS
CAPACITOR KITS
BALUNS
AERIAL FEEDER -
SPREADER KITS

Phone
SKELMERSDALE, ENGLAND 0695.24662

TAU Old Fashioned Radio Engineering enables our Aerial Tuner
Units to perform at an unsurpassed High Level, by virtue of
being Infinitely Variable they will tune almost any Transceiver/
Aerial.

The best Transceiver in the World is only as good as the Aerial
System its obliged to operate through - Realise its Full Potential
with a Tau ATU.

ULTIMATE SPC SUPER-TRANSMATCH ATU

The Laws of Physics haven't changed over the years.

Get back to Basic Principles and enjoy complete Signal
Readability and Full Strength - courtesy of: -

TAU SYSTEMS LTD - NOBODY MATCHES UP TO US!

The Issues
The key issues addressed in the

consultative document and on which the
Government invite views are:
a) -what services should new systems be

expected to provide?
- what size should the systems be

initially?
- how many systems should be licensed

in each area?
- what obligations and conditions should

be attached?

b) - how should the candidates be
selected?

- should restrictions be imposed on who
is allowed to apply, in particular on
public telecommunications operators
and on manufacturers?

c) - should the Government license
further national radiotelephone
systems?

- should local services be permitted to
provide full interconnection with the
PSTN and if so what conditions should
be imposed to avoid excessive
demands on the spectrum?

There may be other issues that those
commenting will wish to raise, but these
are the ones the Government see as
crucial to the introduction of fully
competitive services benefiting all areas
of Great Britain.

ALL COMPONENTS ARE BRAND NEW, TO FULL SPECIFICATION
AND GUARANTEED FOR ONE YEAR FROM DATE OF PURCHASE

NO CHARGE FOR POSTAGE OR PACKING.
Just add 15% for VAT and send your cheque/cash/

postal order to us for a by return service.

VIDEO CONNECTING LEADS & KITS
VL10 Video Kit- Universal -any video to any video £6.00

£1.95
£3.30
£2.00
£1.60
£1.50
£1.00
£3.00

VLO1 UHF plug to UHF plug
VLO2 BNC plug to BNC plug
VLO3 BNC plug to UHF plug
VLO4 BNC plug to Phono plug
VLO5 UHF plug to Phono plug
VIM Phono plug to Phono plug
VLO7 'F' plug to 'F' plug

1.2 metres
1.2 metres
1.2 metres
1.2 metres
1.2 metres
1.2 metres
3 metres

VLO8 F plug to 'F' plug 1.2 metres £2.40

VLO9 Video Kit- 2 metres Video Cable terminating in Phono plug at each end, 2 pieces Phono to
UHF adaptor, 2 pieces Phono to BNC adaptor £3.40

COMPUTER TAPE. TOP QUAUTY CASSETTES FOR THE HOME COMPUTER

C10 £0.90 each - £3.50 pack of 5

AUDIO TAPE BASF C90 LH Extra. Packs of 5

C15 £1.00 each - £4.00 pack of 5

£4.00

AUDIO LEADS & TV FLY LEADS
AL 01 Co -Ax plug to Co -Ax plug white 2 metres £1.15

AL 32 Co -Ax plug to Co -Ax plug white 4 metres £1.80

AL 33 Co -Ax plug to Co -Ax plug white 10 metres £3.45

AL 34 Co -Ax plug to Co -Ax socket white 2 metres £1.25

AL 032 pin Din plug to 2 pin Din plug grey 3 metres £0.85

AL 042 pin Din plug to 2 pin Din plug grey 10 metres £1.40

AL 052 pin Din plug to 2 pin Din socket grey 3 metres £0.85

AL 062 pin Din plug to 2 pin Din socket grey 5 metres £1.00

AL 072 pin Din plug to 2 pin Din socket grey 10 metres £1.40

AL 125 pin Din plug to 5 pin Din plug grey 1.2 metres £0.90

AL 135 pin Din plug to 5 pin Din plug mirror image 1.2 metres £1.25

DIGITAL MULTIMETER 10MT013
LCD - Max indication 1999 - Measurements:- DC Volts; AC Volts; DC Amps (Max 10 amps); Resistance;
Diode and hFE- Battery powered (PP3) - Battery included - Test leads included - many other features -
full instructions. Complete E50.00

A full list of what is available will be sent with each order. Stamped addressed envelope all enquiries.

ORDER TODAY - YOUR GOODS TOMORROW - FROM:.

fV

Dmi(4i-Ek4-i1/413-Er'

Unit 3A, Bankfield Industrial Estate, Kitson Road, Leeds LS10 1NT
Telephone 0532 455169: Telex 556282
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111. AMR 140

How to get started
In the 1980s, data communication by

amateur radio takes many forms: RTTY,
AMTOR, Packet Radio, mailboxes and
digital repeaters are just a few examples.
This article from Datacom, the journal of
the British Amateur Radio Teleprinter
Group, describes some of the more
popular techniques, and outlines how
BARTG can help individual amateurs to
get started.

Different forms
RTTY, AMTOR and Packet Radio are all

examples of digital data communication,
allowing text or computer data to be
transmitted to a distant point by radio.

RTTY (Radio Teleprinter) is the oldest
and simplest of these modes, whereby
messages typed at a teleprinter
keyboard at one end of the radio link
appear as printed characters at the other
end, in the same manner as the familiar
office telex machine. In fact, many
amateurs still use surplus telex
machines, but nowadays these are being
replaced in many stations by home
microcomputer systems with visual dis-
play units (VDUs), which are much
cleaner and quieter and more flexible.

AMTOR (AMateur Teleprinter Over
Radio) is a computer -driven data com-
munication system, incorporating auto-

matic error detection and correction
facilities, dramatically reducing errors
caused by interference. The main
characteristic of AMTOR is that mes-
sages are broken down into 3 -character
blocks, and the receiving station ack-
nowledges successful receipt of each
block before the transmitting station
sends the next one. Messages are
transmitted at about the same speed as
RTTY, and almost all the errors appear-
ing at the receiving end are due to typing
mistakes!

Packet Radio is a more complex mode,
intended for high integrity data links.
The main features of Packet Radio are its
very low undetected error rate, message
transfer speeds about 15-20 times faster
than RTTY or AMTOR, and the capability
automatically to route messages to
specified destinations. Packet Radio
also allows several independent QSOs
to be conducted at the same time on a
single frequency, thus conserving valu-
able spectrum space.

The basic requirements
All of these modes of data transmission

have very similar basic requirements. At
the transmitting end, message charac-
ters are encoded into streams of bits
(binary digits, or elements), which can

have two states: by convention, a binary
'1' is usually called the Mark state, and a
binary '0' is called the Space state. These
bits are fed into a Tone Generator, such
that a Mark produces a high audio
frequency tone, and a Space produces a
low audio frequency tone. It is these
tones which modulate the transmitter.

At the receiving end, the high and low
audio tones appearing at the
loudspeaker or headphone output of the
receiver are routed to a Terminal Unit
(TU). The TU detects the tones and
converts them back to Mark and Space
signals to drive the teleprinter or
computer.

Character codes
The sequence of Mark and Space bits

used to represent each character is
agreed internationally. Several different
codes are used, depending on the mode.

In standard RTTY, each character is
represented by 5 data bits, plus Start and
Stop bits, as defined in the International
Telegraph Alphabet (ITA) No 2. Also used
in RTTY are the Murray and Baudot
codes, which are similar to ITA2.

A further code sometimes used in
RTTY is the International Telegraph
Alphabet No 5. This has 7 data bits per
character, and is more or less the same
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DATA COMMUNICATION

as the American Standard Code for
Information Interchange (ASCII, pro-
nounced 'askee'), used in almost all
home computers.

AMTOR uses a special 7 -bit code
defined in CCIR Recommendation 476.
The main characteristic of this code is
that all valid characters contain a

combination of 4 Mark bits and 3 Space
bits. This fact is made use of at the
receiver - if a received character
contains this combination of Marks and
Spaces it is assumed to be valid, but if not
it is rejected. AMTOR uses synchronous
transmission, and message characters
do not have Start or Stop bits.

Packet Radio uses ASCII for message
characters, together with special control
characters for packet framing, routing
and error checking. The way in which
these characters are used is defined in
the recently agreed AX.25 protocol,
which closely resembles the High Level
Data Link Control (HDLC) protocol used
in commercial packet networks.

Speeds
For ITA2, the two speeds in general use

are 45.45 and 50 baud. The former is by far
the most popular on the HF bands,
because of the worldwide availability of
surplus American equipment. However,
the increasing availability of 50 baud
telex machines in Europe means that
there is now a trend to this speed,
particularly at VHF.

For ITA5/ASCI I, the most usual speeds
are 110, 300, 600 and 1200 baud.

For AMTOR, the speed is always 100
baud. However, because of the error
detection techniques used in this mode,
about half the time is taken up by
handling control codes, so the effective
message rate is about the same as 50
baud RTTY.

Most present day Packet Radio net-
works operate at VHF/UHF, allowing

high data rates, typically 1200 baud.
However, Packet Radio is still in its
infancy, and it is likely that other
standards will emerge in due course.

The signal
As mentioned above, the usual way of

sending a data signal is by modulating
the transmitter with the Mark and Space
tones. In practice, these tones are used
to produce frequency shift keying (FSK).
The most common method is standard
FSK, whereby the Mark tone appears as
one radiated frequency and the Space
tone is 170Hz below this frequency. The
170Hz shift is standard for all lower
speeds, with 425Hz and occasionally
850Hz being used at the higher speeds.

At VHF, use of Audio Frequency Shift
Keying (AFSK) of an FM transmitter is
popular. The standard frequencies are
1445Hz for Mark and 1275Hz for Space.

Where to find data signals
Data signals are to be found on

virtually all bands from 160m to 70cm.
FSK is the only mode used on the HF
bands, but both FSK and AFSK are used
at VHF. The most popular frequencies in
use today are:

RTTY: 3.590, 14.090, 144.600, 145.300 and
432.600MHz

AMTOR: 3.588, 14.075 and 144.590MHz

RTTY repeaters operate on 70cm.

The equipment
The equipment required to operate

RTTY can be very simple. The cheapest
approach is to buy a teleprinter for a few
pounds and to connect this to a home-
made Tone Generator (for transmission)
and a Terminal Unit (for reception).
BARTG publishes a book entitled RTTY
the Easy Way, which contains full circuit

and constructional details of suitable
units, together with full information on
how to connect them together and set
them up. As an alternative to a mechani-
cal teleprinter, the home micro can be
used instead, and several trade suppliers
provide suitable RTTY programs for the
more popular machines.

To run AMTOR, a more ambitious setup
is needed. This can be a complete 'black
box', or alternatively there are kits
available containing the necessary con-
trol hardware and software, for interfac-
ing to an existing teleprinter or micro.

A similar situation exists in the world of
Packet Radio, which requires a complex
Terminal Node Controller (TNC) to
handle the transmission and reception of
packets. Again, TNCs are available as
'black boxes' or as kits.

BARTG
The British Amateur Radio Teleprinter

Group was formed in 1959, and exists to
encourage and promote interest in all
modes of data communication. The
Group publishes a regular magazine
covering technical matters, contest
news, tutorials for beginners and gene-
ral gossip. Other services include a
Sunday RTTY news bulletin, contest
sponsorship, and the supply of specialist
components and books.

Most important, the Group offers
advice and assistance to individual
members to get their systems working.
The current annual membership sub-
scription is £5. No application form is
necessary - simply send the £5 (cheques
etc made payable to 'BARTG'), together
with a note of your name, address and
callsign (or a QSL card) to Mr John
Beedie, G6MOK, 161 Tudor Road, Hayes,
Middlesex UB3 2QG. Tel: 01-561 0010.
Published by kind permission of the
British Amateur Radio Teleprinter
Group.
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COMPUTING
TRANSMISSION

LINES
Whenever a radio signal is passed

along a wire, that wire, together with its
environment forms a transmission line
which has a characteristic impedance -
and losses.

In most equipment, wiring is kept short
and, in consequence, losses are minimal.
Sometimes, however, particularly at the
higher frequencies, even the shortest
connections are significant in terms of
wavelength and losses can only be
minimised by matching the impedance of
these connections to their associated
circuits.

When designing and constructing
aerials, it may often prove necessary to
insert a quarter wave matching section
of some unusual impedance. Often this is
achieved by paralleling lines of standard
impedance, such as using two lengths
of 300ohm ribbon to make a 150ohm
section, but if the required impedance is
known, it is often quite simple to
manufacture an accurate section from
materials at hand.

A more common example is in the
construction of VSWR meters. Many of
these use the case as the screen of the
transmission line.

Consequently the selection of the
correct diameter of wire between the
input and output connectors can ensure
that the correct impedance is main-
tained.

The insertion of the meter in an aerial
circuit will not then upset the VSWR
previously attained nor affect the load-
ing on the transmitter.

In each of these and many more cases,
it is quite possible to calculate the
necessary parameters with pencil, paper
and a book of log tables.

Recently, however, when working on a
problem which required this type of
calculation, it occurred to me that a
program for calculating the parameters
of the most common forms of transmis-
sion lines would form a most useful
addition to my program library.

The formulae for the calculations were
found in the Radio Data Reference Book
by G Jessop G6JP, published by

By Brian Kendal, G3GDU

the RSGB. This gives the basic impe-
dance calculations for seven types of
transmission line.

One of these formulae is unfortunately
ambiguous, so it was decided to omit this
from the program until it could be
confirmed from an alternative source.

The program may be considered to
comprise seven sections, the menu and
calculations for each of the six different
types of transmission line.

The menu Olnes 10 to 210)
This is the section of the program in

which the various options are listed and
the appropriate calculation selected.

This description is forthe BBC Model B
Micro, but could be adapted for other
popular machines.

The first line of significance is '30
MODE 6'. Prior to writing this program, it
had been decided that wherever possi-
ble, simple diagrams of the selected
transmission line should be given.

MODE 6 was chosen as an appropriate
low definition mode which could also be
output to the printer without a graphics
screen dump routine. On line 70, the gap
between the words 'USING' and 'AIR' is
to prevent the latter word being split
onto two lines and also improve the
presentation of the display. This techni-
que has also been used elsewhere in the
program.

Some readers may be unfamiliar with
the style of line 210. This is a single line
statement which equates exactly to:
PRINT 'SELECT REQUIRED CALCULA-
TION' INPUT A

The succeeding line, 220 is also a
complex statement, this being the
equivalent of:
IF A = 1 GOTO 230
IF A = 2 GOTO 650 etc.

However, only six valid alternatives
exist but it is possible for 0 or a higher
number than six to be keyed in. This
would confuse the computer and cause it
to initiate an error message. To prevent
this, the line is completed by:
ELSE GOTO 10
which, if an invalid selection is made,

loops the program back to the beginning.
At this point it might be worthwhile to

explain the PRINT statements which
appear throughout the program. It is well
known that this causes a blank line.

In some cases, however, it appears as
'PRINT" or 'PRINT"', these causing the
computer to output two or three blank
lines. Some computers, such as the ZX81,
will not accept this statement and it will
be necessary to include a separate
'PRINT' statement for each blank line
required.

Calculations
The second part of the program starts

with a CLS in order to remove the menu
from the screen. This is followed by a
simple diagram. In this, the parallel lines
are built up from 'underlines' and the
arrow heads on lines 270 and 300 are the
'raise the power' symbol whilst that on
line 290 is a lower case 'V'.

The three parameters for a parallel

TRANSMISSION LINE FORMULAE
PARALLEL STRIPS (SLAB LINES)
Z= 377 a/b if a<b
where a is the spacing and b is the
width of the line

PARALLEL WIRE
Z = 276 LOG D/d if d<D
where d is the diameter of the wire
and D the spacing

WIRE PARALLEL TO INFINITE PLANE
Z = 138 LOG D/d if d<D
where d is the diameter of the wire
and D the spacing

WIRE PARALLEL TO TWO INFINITE
PLANES
Z = 138 LOG [(4D)/(20] if d<D
where d is the diameter of the wire
and D the spacing

CIRCULAR COAXIAL
Z = 138 LOG (1.178D)/d
where d is the diameter of the inner
wire and D the side length of the
outer
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QUALITY COMPONENTS FROM CRICKLEWOOD! This list contains only a
fraction of our stock, which is constantly being updated. Prices quoted are for
"one -offs" - quantity discounts by negotiation. Official orders from Schools,
colleges, Goods Dept etc welcomed. WE SPECIALISE IN CREDIT CARD PHONE
ORDERS. A quick call will check stock position and current prices. Prices subject
to change. Add 60p p&p + 15% VAT to all orders. Catalogue 40p + A4 SAE
envelope. All in -stock items despatched same day unless notified.

Waal
RESISTORS ELECTROLYTICS

Mainly
Matsushita

(Panasonic) &
Siemens

AXIALS Mires
 each end)

7472 19p
7473 35p
7474 49p
7475 49p
7476 49p
7480 59p
7481 1.290

CARBON FILM
5% HI STAB
LOW NOISE

1011 TO
10 MU

1416E24 Op oFd V 7482 99p
12.624 3p 47 63 Bp 7483 69p
115E12 60 .47 100 9p 7481 999
216E12 1212 .47 350 30p 7485 99P

METAL FILM
1 63 89 7486 3910

ULTRA STABLE 1 100 9P 7119 1 99p
0.4. EXTRA 1 500 40p 7190 45p
LOW NOISE 22 25 8p 7491 59P
101/ TO 18111 22 63 9p 7492 499

1%624 Bp 22 100 110 7493 39p
LOW OHMIC 2.2 350 309 7494 990
GLAZE 1 2W 3.3 25 10p 7495 49p
0.2211 to 8.211 3.3 40 II p 7496 59p

E24 Ilp 3.3 63 1210 7497 1.75p
WIRE WOUND 4.7 16 Op 74100 1.390
ON CERAMIC 4.7 25 Op 74104 59p
612 SERIES 4.7 40 119 74105 59p

2 Ps 3.0.2211 4.7 63 12p 74107 45p
to 33011 28p 4.7 100 14p 74109 159

410 715 04711 10 25 812 74110 69p
to 608 330 10 40 12p 74116 125p

91011.11i 10 63 11p 71118 1.25p
to 336 0 100 16p 74119 1.25o

10 350 559 1.25p
;:11%POTS & 22 25 1150 15p

PRESETS 22 40 149 74122 19p
22 63 189 71123 79P

ROTARY POTS
LOW NOISE

22 100 219
47 25 14p

74125 49p
74128 49p

14- SPINDLES
E3 SERIES

47 40 17p
47 83 26p

74126 65p
74132 59p

4K7 to 2M LIN
38P

4K7 to 2M LOG
38p

As above with
DP Mains Switch

47 100 28p
1100 16 11p

25 16p
100 90 220
100 63 25p
100 100 3050

74136 49p
74141 79p
74142 1.99p
74113 99p
7044 I 99p
71145 S9p

13811

AS above Stereo

20 10 16p
220 16 17p

71147 WE
74148 99p

999
PRESETS PIHER

20 25 22p
220 40 259

74150 1.39p
74151 59111

IDUSTPROOF)
E3 10011 to 108/11
Mini Van 15p
Mini Hon, 150

220 63 309
220 100 40p
470 16 22p
470 25 289

71153 59p
70151 199p
74155 55p
71156 55o

Standard Ven
18p

470 10 33P
470 63 439

74157 55p
74159 1.29;

Standard Horiem 470 100 60p
1000 16 30p

74160 790
74161 59p

CERMET 20
TURN

1000 25 38p
1000 10 46P

74162 590
74163 59p

PRECISION
PRESETS

1000 63 65p
2000 16 40p

74164 75p
74165 135o

3/1" E3 SERIES
509 to 500K 89p

2200 25 63P
2200 40 70p
2200 63 1.34p

74166 990
71170 1499
74172 2.499

CAPS 4700 16 75p
4700 25 89p

74173 75p
74174 890

RADIALS (PCB
wires one end)
Matsushita only

LIFO V

10 16 61/

22 10 6p
22 16 70
47 10 7p
47 16 89
100 10 9p

74175 690
74176 691
74177 690
74178 99P
74180 69p
74181 1.599
74182 69p
74181 1.49P
71185 1.490
74190 690
71191 75p

CERAMIC 1001
DISC (PLATE)

612 MICRO MINI
TYPICALLY

1-5%
FlCF1

POLYCARB
5%7p

SIEMENS 7.5mm
MINI BLOC El2

250V
1nF to OMB 79
262 to 4241F 86
SloP to 150nF

12p
100V

100nF to 150nF
13p

100nF to 270nF
16p

16 109
220 10 Ilp
2204 16 12p

10 17p
470 16 180
1000 10 200
1000 16 24p

10 319220022.

16 44;

74192 85p
74193 69p
74194 550
74195 59P
74196 559
74197 89p
71198 1.50p
74221 1.50p

330nF to 390nF 3300 10 50p
941 SS T1250 3300 16 65p

47011F to 560nF

88040
32p
38p

4700 10 659
1700 16 95p

711100 75p
741501 299

1pF 110ituni 40p 74L502 29p
7,1T TTPOLYESTER 711503 29p

2509 RADIAL
(C2801

74L504 pls ask
741505 29p7400 75p

lOnF, 15nF 7401 24p 74L506 29p

22nF. 33nF 7402 299 741509 29p

47nF. 68nF 7403 29p 711110 29p
10(InF 70 7404 359 741111 35p

150nF.200nF 10p 7405 35p 741512 35p

330nF.470nF 13P 7406 1 69p 741113 35p

680nF 189 7407 1.69p 741511 459
22p 7408 35p 741120 29p

1.59F 39p 7409 35p 741121 29p

2.2pF 39P 7410 35P 741522 29p

FEEDTHROUGH 7411 35p 741127 35p
1nF 500V 35p 7412 35p 741128 29p
HIGH VOLTAGE 7413 35p 74LS30 29p

Capacitors 7414 550 511132 pls ask
enquire 7116 149p 741533 29pPlease

101, Wises in 7417 1/99 741137 2913

stock 7420 35p 741138 59p
7421 350 74L540 390

TANT BEADS 7422 350 741112 45p
1 35V 14p 7423 35P 741147 75p
22 351 11p 7425 35p 741551 29p

3035V 14p 7426 35p 741551 29p

47 35V 14p 7427 35p 74L555 35p

68 35V 14p 7428 350 .741573 450

10 35V 14p 7130 35p 741174 599

2.2 350 119 7432 95p 741175 45p
3.3 35V 113p 7433 35P 741476 39P
4 7 160 189 7437 35p 741178 45p
1.7 35V 2010 7438 95p 741583 55p
6 IA 250 20p 7410 29p 741185 59p
6.8 35V 21p 7441 69p 741186 390
10 16V 1Bp 7442 580 74L590 35P

10 351 27p 7414 65p 741192 45p
15 10V 229 7445 750 74L593 35p
15 161 30p 7446 75p 741595 55p
15251 32p 7417 65p 741S96 75p

22 5.31 26p 7448 75p 7111107 45p
22 1130 290 7450 299 7415109 45p
33 10V 30P 7451 29p 7415112 15p

47 3V 14p 7453 29p 7115113 39p
47 6.3V 34P 7454 29p 7415111 39p

47 161 3950 7160 29p 741S122 59p
1003V 32p 7470 49p 7111123 I 19p

1-61
74151 
74L51 5
74111 6
71151 2
74111 3
7411136
7411138
71111 9
74111 5
74151 7

7115148
741St 1

7411153
7411154
7415157
7415158
7411160
7415161
7415162
7415163
7115161
7415165
7411168
7415169
7411170
7415173
7115171
7415175
7411181
7411183
7411190
7111191
7415192
7111193
7115191
7415195
761196
7415197
7411221
7411240
7415241
7415242
7415243
7415244
7415245
7411217
741S248
7415249
7111251
7115253
7415257
7415256
7411259
7415261
7415265
7415273
7415275
7111279
741S280
7415283
7115290
7415293
7111295
7415298
7415299
7410323
7415324
7411375
741.5326
7115327
7411317
7415348
7415352
7415353
7415362
741S365
701366
7411367
7415368
7415373
7411371
701378
7411386
7411390
7415393
7415395
7415396
7411395
7415399
7111145
7410490
7111540
701511
7411610
7410611

1.55p
55p
55p
19p
39p
45p
89p
59p
95p

I 35o
125p

5.99

59p
2.35p

69P
69p
75p
75p
75p
85p

Sp
990

1.39p
1.29p

99P
99p
65p
asp

1.05p
1.45p

65p
65p
65p
650
65p
65p
659
659

1.15p
lagg
1.99p
1.99p
1.99p
2.95p
3.25p
1.9950

1.9950

1.99p
75p
750,
75p
75p

1.19p
90P
55p

50104 ask
1.75p

650
1 75o

75p
75p
65p
75p
75p

1.75p
2.250
1.751,
1.75p
2.991
2.99p

759
1.759

85p
85p

1.91p
49p
49p
49p
49p

2.80p
1.809

999
75p
75p

WE
99p

2.95p
1 29p
1 29p

99p
1.159
1.199
1 45p
2 500
250p

CMOS

4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
1015
4016
4017
4016
4019
1020
4021
4022
4023
4024
4026
4027
4028
4029
4030
4031
4032
4034
4035
4036
4038
4040
1041

4042
1041
4045
4002

18p
18p
18p
699
250
79p
550
29p
22p
29P
490
650
45p
69p
69p
5550

890
690
69p
39p
690
139p

45p
53p
590
39p

1.35p
89P

1 99p
69p

2.69p
19p

590
59p
59p
599

1 19p
75p

4047
1018
4049
4050
1051
4052
4053
4054
4056
1059
4060
4063
4066
4067
4068
4069
1070
4071
4072
1073
4075
4076
4077
4076
4081
4085
4086
4089
4093
4094
4095
4096
4098
4099
40103
4502
4503
4505
4507
4508
1510
4511
4512
4511
4515
4516
1518
4519
4520
4521
4522
4526
4527
4528
1529
4532
4531
4536
4538
4543
4553
1555
4556
4560
4566
4569
4581
4585

75p
519
459
490
75p
690
599
79p
99p

4 49p
69p
89p
44p

2.39p
27P
27p
270
27p
27p
27p
17p
050
279
27p
27p
59p
69p

1.2550

65p
99p
1399

83to

99p
1.09p
2.59p

59p
59p

3.75p
45p

1.49p
69p
69p
6911

125p
1.25p

SSP
699
75p
75p

1.05p
89;
89p
890
75p
899
890

395p
2.299

WE
990

2.19p
58p
58P

1.799
1.99p
1.99p

199
64p

LOGIC

CPU
1802
6502
65024
6900
6802
6809
8035
8039
8080A
8085
280A CPU
Z806 CPU

6.499
3.99p
649p
2 75p
2990
9.950
515p
546p
3.550
945P
3.590
945p

MEMORIES
2114 pls ask
2532 4.25p
2564 6.95p
2708 3.950
27161501 3.159
2764 8.99
4114

:,164
6116
6810

pls ask
4.39p
4.99p

ps ask
1.95p

MISC LOGIC IC's
ADC0801 pls ash
ADCO816 pls ask
ADC0817 pis ask
1NS1721 pls ask
RO2513LC 7.50p
R02513UC 7.50p
SAA5000 4.05p
SAA5010 7.81p
SAA5012 7810
SAA5020
SAA5030
SAA5010
SAA5041
SAA5050
SAA5070
8726
ST28
8T95
8T97
811195
811196
911597
811198
6522
65224
6532
6821
6840
6845
6847
8154
8155
8212
8216
8224
8226
280ACTC

5.95p
6.99p

15.95p
15.95p
8.959
1195P
1 19p
119p

99p

WE
2.279
2.279
2.27p
2.27p
3.6850

5.55P
6.15p
1.99p
3.75p
6.49p
149p

pls ask
pls ask
pls ask
pis ask
pls ask
pls ask

349p

2130A13.017 8.39p
280APIO 345p
Z942508 3490
25426E8 3.10p
1542768 /9917
2141213E8 4.550

V REGS

- Positive -
10OrnA

78105A 29p
78172A 29p
781.15A 29p
78L24A 29p

1 Amp 70202
76051 15p
71312T 15p
7815T 45p
7824T 45p

- Negative -
100mA T092

79105 19p
79112 49p
79115 49p

I Amp T0220
79057 57p
79127 57p
79151 57p
79247 57p

TRANS
IST ORS

7N2219
252219A
2612220
252221A
225,22222222A

2N2223
2142223A
292368
252309
292300*
252904A
252905
252905A
252906
252907
2142907A
292926
2N3053
293054
253055
25305511
253139
253440
2N3441
293442
293638
293702
253703
253701
293705
2143706
293707
253708
253709
253710
293711
253773
2N3819
293902
253903
263904
263905
293906
251030
294031
2144032
251036
264037
294400
2144401
294402
294902
294903
2214904
294905
294906
2144907
254908
254909
295089
295190
295191
255193
295194
265215
255246
265247
255248
265249
295266
255401
295415
295416
2215417
255448
255449
295450
2N5451
295457
265158
265459
2215160
2215551
296121
266122
2146123
296124
256125
266126
256129
296130
256131
2146132
2216133
256134

33p
360
33p
33p
29p
330

5.85p
0.25p

330
31p
356
35p
35p
38p
35p
363
38p
13p
35p
85p
85p

1 139p

115p
99p

1/99
1.59p

62o
180
16p
16p
16p
16p
16p
lop
31p
34o
37p

2.03
550

6 88p
19p
19p
19p
19p
88P
82p
87p
72p
680
190

33p
379

2.25p
238p
2.46p
2/90
109p
3.42p
3 58p
3.15p

43p
75p
79p
99p
83p
460
59p
630
650
67p

3.25p
57p

1.36p
173P

29p
31p
27p
63p
66p
39p
39p
31p
83p
41p
91p
93p
99p

1.01p
1.039
1.09p

WE
1.05p
1.23p
1.099
1.15p
1 33p

296253
256254
2SC1306
3N201
40361
10362
10363
40406
40408
40410
40411
40673
40822
AC125
AC126
AC127
AC128
AC 441K
AC142K
AC151
AC152
AC153
AC153K
AC176
AC176K
AC187
AC188
AC1871(
AC188K
BC I07
BC1076
BC1079
BC108
BC106A
BC10861
BC108C
BC109
13C10913

BC109C
BC140
BC111
8C147
EIC117A
BC1478
BC147C
BCI48
8Cl484
BC1488
BC, 18C
Oct 49
BC1498
BC119C
BC157
13C1574
EIC1571
BC, 58A
BCI58B
BC, 59
BC1594
BC15913
BC159C
BC160
BC161
BC167
BC169
BC1698
BC169C
BC177
BC1774
BC17713
BC178
BC1784
BC1781
BC179
13C179E1

BC, 79C
BCI82
EIC1824
BC18.213

BC1821.
BC18214
8C1821-6
BCI83
BC1834
BC1839
8C183C
8C1831
BC, 8314
BC183113
BC183LC
EIC181
BC18113
8C184C
BC186
BC187
BC212
8C212A
EIC21213

8C213
BC2134
8C2138
8C213C
13C2131.

BC213LA
BC213LB
BC213LC
BC214
B C2148
B C214C
SC2141.
BC214LB
BC214LC
BC300
BC301
BC302
BC303
B C327
8C3274
BC3278
BC327C
BC440
BC441
BC4130
BC461
BC517
13C550C
BC5130C
BCY70
B CY71
8C172
60124
80131
130132
80135
80136
130137

ELECTRONICSN I C

40 CRICKLEWOOD BROADWAY
LONDON NW2 3ET

01-452 0161/01-450 0995 Tlx:914977
BD138
BDI39
80140
610239A
8C/239C
8132404
002400
8D241A
90241C
10242A
00242C
1302434
BD243C
80244A
131)211C
BD2454
1313245C
130246A
130246C
BD249A

249C
250A

D250C
D529
13530
0535
13536
0537
0538
D539
0539C
0540
D540C

X668
00678

Y51
DY55

Y56
DY57
D158
FI94
F195
F196
F197
F198
F199
F200
F244A
F24113

F245A
F2458
F240
F216A
F2466
F247A
F2478
F254
F255
F2564
F2561
F256C
F257
F258
F259
F457
F458
F459
FR39
.110
FR41
FR79
FROG

FR81

FR90
FS61
F598
FX29
EX30
FY53

9SX19
135020
BSX21
011104
B U105
BU108
BU109
611126
B U204
BU205
8U206
B UM
80226
BU3260
BU406
BU407
001013
130409
BU500
BUY1BS
6430
J300
J310
MJ802
MJ900
MJ901
MJ1000
MJ1001
MJ1000
MJ2500
MJ2501
MJ2955
MJ3000
MJ3001
MJ4502
MJE340
MJE 350
MJE2955
MJE29551
MJE 3055
MJE30551
MPSA05
MPSA06
MPSA10
MPSA11
MPSA13
MPSA14
MPSA20
MPSA42
MPSA43
MPSA55
MPSA56
MPSA65
MPSA66
MPSA70
MPSA92
MPS493

43992p MH/SPSIL°511

42p MPS405
650 MPSUO6
69p MPSUO7
68p MPSU51
79p MPSU56
72p MPSU57
79p TIP29A
75p TIP29C
79p TIP30A
85p TIP30C
89p TIP31A
88p TIP31C

1.15p TIP324
1.19p TIP32C
1.49p TIP33A

217l3.637099 77:3434

2.57p TIP354
2.18p TIP35C

2i7,7
TIP38C

755p TlP36A

7.93 T05Pp TIPP441CA

8131p TIP42A
97p TIP42C

1i043397p9 TIPS3P TP54

11949p50

s

1.39p TIP110
6.35p /11.112

2.28p TIPI17

1.9950, TIPI22
5.91p 7111127

6.3
30i8p TITI:3°1132

top TIP135
18p TIP137
18p 71P140
161p 790142

'575 98:1P 7,TT1T pPPP29441644275

63P TiP3055
0% 1.43

779p7p VVNN4SAMKMF

zV.1';1066A107F

Top ZTX108
66p 21/109
6gp Z1/300
59p ZTX301

2727..30302

390 ZTX304
4150 ITX310

rnrri3331,1321

6SP320
710320ZT143

320 ZTX330

32p32 27 X50
329

Z T 04341

2. Lp5p22pp TzTz TZ T 3000050 4.51711

424,44p y751000531

539 270650

222:1r$2"45129 9369P:00PPP ZTZ

33p 27)(852

232p Z70750
2z1TXx76.535,

2.19p 27%752

4.45p
2.630 2134A
1. 4545pp 7,71842231

1:64,9pp 4,14291146

3.560 54001
4.3350 94002
6.32p 54003

80p N4004
88p 54005

125p N4006
3.

.409
2.76p

1p

276p 1411.

3.79p N4448
219p 145100
213p N5401

99p 55402
2.39p 95104
2.63p 55406

75p1.25P N954"0°87

1.490 BA102
t.99p BAILS

95p BA133
1.69p 8A138

69p BA142
29p BA155
33p BA156
59p BA157
99p BA158
49p BA159
199 BAIN
49p BA201

1850
,B4,2A20,42

29p BA317
33P BA318
520 BAX13
65p
49p
49p
lap

691/
75p
89p
9950

I 75p
1.29p
1.220
1.95p

35p
12p
37p
Up

47p
160
49p
69p
83p

1.19p
1.26p
1.26p
119p
1/2p
1.490

52p
58p
62p
65p

7290
52o

1.58p
1 65p

79p
85p
89p

1.0517

79p
85p
WE

106;
1.09p
1.16p
1.19p
1.21p
1.220
1.21p
1.220
4.990

81p
79p
61p
69p

I.15p
1.09p

120
139
14p
120
16p
lip
25p
18p

3950

36p
39p
Olp
27p
37p
3950

31p
41p
15p
159
15p
18p
19p
280
29p
17p
18p
19p
63p
lip
4813

49p
50p

DIODES

52p
713p

92p
Op

60
40

4 20
59

51'20
6p

61 2P
7p

200
3p

18p

22p
12p
13p
14p
16p
18p
19p
20p
49p
29p
51p
36p
250
189
alp
28p
alp
389
49p
23o
79p
27p
280
31p
210

88105 6550

801090 699
BY126 12p
01127 14p

SCR s
TRIACS
DIACS

THYRISTORS
4.8 & 12 Amps
Texas 70220

Suffix A = 1000
B = 200V
C= 300V
D = 1000
M=8001

4A
TIC106A 41,1
TIC10613 51P
TICIOOC 53p
TICIO6D SSp
TIC106M
BA
T1C116A 69p
1IC111313 72p
TIC116C 75p
TIC116D 78p
TIC116M 849
12A
TIC126A 71p
TIC12138 75p
TIC126C 76p
TIC1260 79p
TIC126M 99p

TRIACS
Texas 4000
10220 Case

TIC2013C44A1 69p
TIC225016A) 79p
TIC226018/11 92p
TIC2360112A1

1.25p
MC21601164)

1.3550

TIC2530120A1
1.99p

TIC2630125A)
2.250

OIACS
618100 29p
ST2 29p

LINER S

many inc
specials see our

CAT
10010 500m IN

624 Series
2.4 to 471 7p

1.3 Waff
624 Series

3.3to 821 14p

BRIDGE

IPIV shown in
brackets)

119 amp type
W0111001 2850
W0212001 349
W0112001 38p
W0810001 50P

2 amp type
Square with hole
S01(100) 460
50212001 50p
50414001 55p
50818001 66P

6 amp type
Square with hole
PW0111001 9550

PW0212001 99p
MN0414001 130p
PW0616001 1.39p

25 amp type
Metal clad with

hole
K0111001 2629
K0212001 2.75p
K0114001 225p
K01116001 4.10p
BYW64
35A 4000 4.50p

OPTO

many inc
Wecials see our

CAT
LED LAMPS

R = Red
G - Green
Y ) Yellow

Large diffused 1
RSO 9p
050 16p
150 15p

Small diffused
030 80
G3D 12p
13D 12p

Micro 0 1.

19PGINYI,4

199

Large clear
850 129
G5C 17p
Y5C 17p

Super bright
high efficiency

Large 1100 limes
brighter)

8512 380.

GSU 12p
Y5U 42p

Rectangular
Stack.. LEDs

R5 18p
058 19p
VSR 21p

LIN IC,

4115050 99p
AY38910 3.9950
AY38912 495p
CA3048 2.15p
CA3059 3.29p
CA3090AQ 3.70p
CA3130E 870
CA3130T 2.35p
CA31406 51p
CA31107 1.400
HAI366W 2.40p
541388 2.51P
ICL7106 7.50P
1017107 9.500
10.7611 97p
ICL8038 2.990
ICM7555 1.10p
ICM7556 1490
LC7120 120p
LC7130 3.4050

1C7137 3.950
1.50p11 :334571

59p
LF353 1.050
1F35512; 83p

9950

1F357 1.30p
11390 4.62p
LM3352 1.60p
1143486 62p
LM34921 1.090

K 4.89p
1.813795 5.509
U 31390611 1.10p
LM3902111 15050
L M981AN 2.269
LM341N 1.409
LM382N 1.22p
LM3B3T 3.40p
16138114 1.10p
1M3865 1.20p
1.1938132/ 2.439
1M3911460 22550
_M3911490 1.650
1M723CH 990
LM723CN 49p
LM725CH 3.409
1.725C14 3.11p
LM741CH 960
LM711C81 19p
LM741C1414 130p

1.84747C14 699
LM748CH 1.00p
LM748C21 42p
1M1071 3.25p
1M1872 4.390
1811877 5.95P
1611886 7.44p
LM11309 3.779
11.129079 2.759
LM2907148 2.60p
181291714 1.40P
1M29171413 1.400
L M3930
1813911 1450
11113914 3.25p
LM3915 3.250
LM13600 1.15p
MF10 175p
NE5315 1.36p
NE5435 2.509
NE5445 195p
NE555 22p
NE556 65P
NE558 1.89p
NE560 125p
NE565 1.18p
NE566 I.49p
NE567 1.379

NE570 4.07p
NE571 3.999
NE5534A 1.75p
RC4194 3.950.

RC4195 2.95p
8C1558 410
5576477 7.95p
5676003 3.45p
52170013 3.45p
S1476023 3.45p
57176033 3715p
TA7201 1.99p
TA7205 1.20p
TA7222 1.750
TA7227 5.82p
TBA500 2.97p
TBA5000 3.110
TBA510 2.959
TBA5I00 3.05p
TBA520 2.57p
TBA5200 2.75p
TBA530 2.550
TBAS300 2.76p
TE1A540 2.720
TBA5400 2749
T6A550 3.25p
TBA5500 227p
TBA560C 2.878
TBA570 2.37p
TBA5700 2.48p
7041002 3.39p
TOA1003 1.35p
TDA1004 P.0 A.
TDA1004A 5.459
TDA1005 4.350
TDA1010A 2.259
70411322 4.95p
TDA2002 125p
TDA2003 3.25p
1042020 3.1550
7042030 2.859

70426114
7047000
11061 51p
11062 77p
T1004 1.359
71071 47p
71072 62
11074
11081
11002
T1084
54.4170 2499

20p
3 COre 21 2 Amp

U4A180 2.199
1650

U162003 75p -"-Peep
UPC575C2 2.00p
UPC1156 2.75p SCREENED

UPCI156H 2.750 Single 14p

UPC/182
UPC1185
UPC2002
082206
25409
224414
251034

WIRE

PRICES PER
METRE

Solid connecting
wire

I3550 MAINS/SPEAKER
 Twin I Amp 149

Twin 21,2 An.
55p Illp

1
7SP Mini Single 12p
9550 Mini Stereo 15p

3950 4 Core 4 screens
449

2.25p )Core lesing

1NP 8 Core 619
12 Core 80p

Heavy Duty
Milt/Guitar

Lead 250
AERIAL

5011 R058.4 25p
nu UHF 29p
7511111f 28p
30011 Flat 14p

RAINBOW
RIBBON

Prices per foot
10 way 25p

TRANS
FORMERS

All 240V Primary
Split Bobbin

100mA
6-046 1.10p
9-0-9 1.200
12-0-12 1.37p
15-0-15 1459
IA as above

2.95p
20 0 200
0725A 295p
12.0120
SOVA 195p
12012V
100VA 9.95p
0  6  6 4 9  9
1.254 4.95p
These goods are
heavy send mare

p&p. We will
credit any
difference.

VERO

0.1' COPPER
TRACKS

2.5x3.75 559
2.5.5 1.08p

75 3.75 1 09P
3.75 x 5 1.230
21 x 17 3.27p
3.75 x 17 1.29p
4.79 x 17 5.99p
00 Board 2.10p
DIP Board 3.95p
Track Cutter

1 63p
Pin in.nor

221p
100 Pins 61p
Verobloc 4.613p

Vero Wiring
Pen & Spool

139p
Spare Spool 759
Combs SP

FERRIC
CHLORIDE

quick dissolving
Enough to make

over 1 litre 1.69p
ETCH RESIST
TRANSFERS

1 Thin lines
2 Thick lines
3 Thin bends
4 Thick bends
5 OIL pads
6 Transistor pads
7 Dots & holes
80.1" edge

connectors
9 Mixture
Any sheet of
above 350

GRADE ONE
GLASS PCB

SINGLE -SIDED
178 x 240mm

1.50p
420  195mm

1.95p
420 245mm

2.95p
DALO ETCH
RESIST PEN

 spare nib 1.20p
PHOTO

SENSITIVE PC8
1st Class Epoxy
Glass for better

r.ults than
spraying expose

to UV
Single sided
100 110 2.10p
100 v 220 2.509 24 pin
203 x 114 2.40920
233 ix 220 5.20p413 pin
Double sided
100 x 160 2.20p
100,200 210p
203 / 114 2.20p
233 x 220 5.90p TOGGLE (MIN)
Developer for SPOT 59p
eboveldo not SPDT 659
use Sodium DPOT 74p
Hydroxide) DPDT COFF 900
500m1 2959 (PDT 3.25P

16 way
20 way
21 way
30 way
34 way
40 way
64 way

39p
48p
62p
75p
82o
88p

149p

RECHARGE
BATTERIES

Top quality
Don't throw

the. batteries
way -they

charge up to
1000 times!

HP211.2.0
2391,

HP2I4AH1 4.75p
HP744114) 999
HP1111.2AH1

2.29p
PP3111OrnAill

4.959
Chargers

TYPE Hi
Adjusted to 8 of
any HP type
Above 1519p
TYPE 51,
As above 501
faster charge for
4AH 25.950
TYPE P:
PP3 5.50p
TYPE A:
HP71Up to 4 al a
lime) 5.85p

ANTEX SOLD-
ERING IRONS

C240115151 5.20p
XS240125W)

140p
non Stand 1.75p

Elements
ISIene Iron) 2.05p

C240 Sits
602 (Small) 850
No3 (Medl 85p
No6 (Micro) 85o
XS2404(25 Bits

No50 (Small) 85p
1.51 (Med) 85P
140521196 615p

SOLDER 1259rns
I8swg 2.95p
22swg 310p

PLUGS &
SOCK I Ts

11 Connectors
25 Way Solder

Male I.60p
Female 2.090
PCB Were -Wrap

Male 1.60p
Female 1.090
Covers 1.009

Phono plugs
Blk. Red, Gm,
Wt or Yell 159
Line Skts 15p
Chas Ski x 1 16p
Dual Skt 30p
Quad Slit 40p

ZIE SOCKET

135p
500p
5.35p

SWITCHES
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COMPUTING TRANSMISSION LINES
10 REM THIS PROGRAM CALCULATES THE CHARACTERISTIC IMPEDENCE OF VARIOUS

TYPES OF TRANSMISSION LINES
20 REM BY BRIAN KENDAL, G3GDU
30 MODE6
40 CLS
50 PRINT
60 PRINT
70 PRINT "IMPEDENCE OF TRANSMISSION LINES USING RIR DIELECTRIC"

80 PRINT,
90 PRINT "1. PARALLEL STRIPS"
100 PRINT
110 PRINT "2. PARALLEL WIRE"
120 PRINT
130 PRINT "3. WIRE PARALLEL TO INFINITE PLATE.
140 PRINT
150 PRINT "4. WIRE BETWEEN TWO INFINITE PLATES"
160 PRINT
170 PRINT "5. CIRCULAR COAXIAL.
180 PRINT
190 PRINT "6. SQUARE COAXIAL"
200 PRINT "
210 INPUT"SELECT REQUIRED CALCULATION",A
220 ON A GOTO 230.650.1040.1460.1908.2010 ELSE GOTO 10
238 CLS
240 PRINT'
250 PRINT" PARALLEL STRIPS (SLAB LINES)"
260 PRINT .
270 PRINT "
280 PRINT " a If a<<b"
290 PRINT "
300 PRINT .
310 PRINT . 1 b 1"

320 PRINT
330 INPUT " DO YOU REQUIRE a. b or 2".80
340 IF 80."a" GOTO 380
350 IF 8111."b" GOTO 490
360 IF 190."2" GOTO 570
370 GOT0330
380 PRINT
390 INPUT " INPUT b "AD
400 PRINT
410 INPUT INPUT 2 ".2
420 PRINT
430 PRINT "THEN a = "(b*2),377
440 PRINT
450 INPUT "PRESS C FOR FURTHER CALCULATION OR M FOR MENU",X*
460 IF X0."C" GOT0230
470 IF NB- N" GOT010
480 GOT0458
490 PRINT
500 INPUT " INPUT a ".a
510 PRINT
520 INPUT " INPUT 2 ".2
530 PRINT
540 PRINT "THEN b - "(377*a)/2
550 PRINT
560 COT0450
570 PRINT
580 INPUT " GIVE a".a
590 PRINT
600 INPUT " GIVE b..b
610 PRINT
620 PRINT "THEN 2 - "(-.377)10 "ohms"
630 PRINT
640 GOT0450
650 CLS
660 PRINT'
670 PRINT" PARALLEL WIRE"
680 PRINT" (TWIN LINE)"
690 PRINT"
700 PRINT"LET d BE WIRE DIAMETER AND D THE SPACING"
710 PRINT'
720 INPUT " DO YOU REQUIRE d.D OR Z".4141
730 CLS
740 IF Wf -"d" GOT0770
750 IF WI ..D" GOT0880
760 IF WO -"2" GOT0960
770 PRINT"
780 INPUT " INPUT D..D
790 PRINT
800 INPUT " INPUT
810 PRINT
820 PRINT " THEN d .".((2*D)/(10^(2,276)))
830 PRINT"
840 INPUT " PRESS C FOR FURTHER CALCULATION OR M FOR MENU".1.11
850 IF Uf."C" GOT0650
860 IF U0."M" COTO 10
870 GOT0840
880 PRINT"
890 INPUT " INPUT d".d
900 PRINT
910 INPUT " INPUT Z".2
920 PRINT
930 PRINT " THEN D .".(d*(10^(2,276)))/2
940 PRINT"
950 GOT0840
960 PRINT"
970 INPUT" INPUT d".d
980 PRINT
990 INPUT " INPUT D".0
1000 PRINT
1010 PRINT " Z= ".<2764CLOG((24D7/d)))." ohms"
1020 PRINT
1030 GOTO 840
1040 CLS
1050 PRINT"
1060 PRINT " WIRE PARALLEL TO INFINITE PLATE"
1070 PRINT"'
1080 PRINT"
1090 PRINT
1100 PRINT"
1110 PRINT
1120 PRINT" d DIANE1ER OF WIRE AND D = SPACING"
1130 PRINT'
1140 INPUT" DO YOU REQUIRE d. 0 OR Z".0*
1150 IF SS..d. GOT01180
1160 IF Si="D" GOT01290
1170 IF Sf."2" GOT01380
1180 PRINT"
1190 INPUT" INPUT D ",0
1200 PRINT
1210 INPUT" INPUT Z".Z
1220 PRINT
1230 PRINT" THEN d =".(D/10'(2,138))
1240 PRINT"
1250 INPUT" PRESS C FOR FURTHER CALCULATION OR M FOR MENU".12!
1260 IF 1211."C" 00101140
1270 IF RS."M" GOT010

1280 GOT01250
1290 PRINT"
1J410 INFL11"
1310 PRINT
1320 INPUT"

INPUI d ".d

1.11A

1280 GOT01250
1290 PRINT"
1300 INPUT" INPUT d ".d
1310 PRINT
1320 INPUT" INPUT 2 ".2
1330 PRINT
1340 PRINT" THEN D = ".(c1410^(2,138))
1350 PRINT"
1360 00T01250
1370 50T01360
1388 PRINT"
1390 INPUT" INPUT d ".d
1400 PRINT
1410 INPUT" INPUT D ".0
1420 PRINT
1430 PRINT" THEN 2 . ".(138*LOG(D/d)) "ohms.
1440 PRINT"
1450 GOT01250
1460 CLS
1470 PRINT"
1480 PRINT" WIRE PARALLEL TO TWO INFINITE PLATES"
1490 PRINT"
1500 PRINT"
1510 PRINT"
1520 PRINT" D"
1530 PRINT
1540 PRINT"
1550 PRINT"
1560 PRINT" WIRE OF DIAMETER d PLACED CENTRALLY BETWEEN TWO INFINITE PLATES SPACED D.
1570 PRINT"
1580 INPUT" DO YOU REQUIRE 5, D OR 2".00
1590 IF011..d. COTO 1620
1600 IF041."D" GOTO 1730
1610 IFOO."2" GOTO 1820
1620 PRINT"
1630 INPUT" INPUT D ..D
1640 PRINT
1650 INPUT" INPUT 2 ..2
1660 PRINT
1670 PRINT" THEN d ...<440)/(PI*(10.(2,138)))
1680 PRINT"
1690 INPUT"PRESS C FOR FURTHER CALCULATION OR M FOR mENO".14!
1700 IF N41."C" GOT01460
1710 IF N111..M" GOT010
1720 GOT01690
1730 PRINT"
1740 INPUT" INPUT d ".8
1750 PRINT
1760 INPUT" INPUT Z ".2
1770 PRINT
1780 PRINT" THEN D = ".((PI4d)*(10-(2,138)))/4
1790 PRINT"
1800 GOT01690
1810 GOT01800
1820 PRINT"
1830 INPUT" INPUT d ".d
1840 PRINT
1850 INPUT" INPUT D ..D
1860 PRINT
1870 PRINT" THEN 2 - ".(138*LOGC(44D)/(PIAtd))) " ohms.
1880 PRINT"
1890 GOT01690
1900 CLS
1910 PRINT"
1920 PRINT" CIRCULAR COAXIAL"
1930 PRINT"
1940 PRINT " INNER CORE DIAMETER d AND SCREEN DIAMETER D"1950 PRINT':
1960 INPUT" DO YOU REQUIRE 8. D OR Z ..100
1970 IF K$="d"GOT01180

.1980 IF K411."D"G0T01290
1990 IF KO."2"GOT01380
2000 GOT01960
2010 CLS
2020 PRINT'
2030 PRINT" SQUARE COAXIAL"
2040 PRINT
2050 PRINT"
2060 PRINT"
2070 PRINT"
2080 PRINT"
2090 PRINT"
2100 PRINT"
2110 PRINT"
2120 PRINT"

1

2130 PRINT'
2140 PRINT"INNER WIRE DIAMETER d. OUTER CASE SIDE D"
2150 PRINT'
2160 INPUT" DO YOU REQUIRE d. D OR 2..J$
2170 IF Ji."5" GOT02210
2180 IF JS="D" GOT02320
2190 IF ..S1."2" GOT02400
2200 GOTO 2160
2210 PRINT"
2220 INPUT" INPUT D ..D
2230 PRINT
2240 INPUT" INPUT 2: ".2
2250 PRINT
2260 PRINT" THEN d = "41.178*0),l10-(2,138),
2270 PRINT
2280 INPUT" PRESS C FOR FURTHER CALCULATION OR '1 FOR MENU".IS
2290 IF IS="C" GOTO 2010
2300 IF Ifi."M. GOT010
2310 G0T02280
2320 PRINT"
2330 INPUT" INPUT d ",01
2340 PRINT
2350 INPUT" INPUT Z ",Z
2360 PRINT
2370 PRINT" THEN U = ",d*10,(Z,138)),1.178
2380 PRINT
2390 GOT02280
2400 PRINT"
2410 INPUT" INPUT d ".d
2440 PRINT
2430 INPUT" INPUT D ".D
2440 PRINT
2450 PRINT" THEN Z = ",1384LOG((1.178*D)/d). "ohms"
2460 PRINT
2470 GOT02280
2480 END
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COMPUTING TRANSMISSION LINES
strip line are line spacing (a), line width
(b) and impedance (Z). Line 330 asks
which of these is required.

In an INPUT statement, the computer
expects the answer to be a number and
will not accept a letter. It will, however,
accept a 'string variable', so the require-
ment can be satisfied by the term 'B$'.

The formula for parallel strip lines is
Z= 377 x (a/b)

when b is much larger than a.
This expression can also be trans-

posed to give either 'a' or 'b' in terms of
the other two parameters.

Lines 340 to 360 select the appropriate
calculation and line 360 is a simple
method of repeating the question should
an invalid selection be made.

In the first of these calculations, the
known parameters are input on lines 390
and 410, and the calcualtion is performed
on line 430.

Line 450 invites either a further
calculation or a return to menu, this
being achieved at lines 460 and 470 with
Line 480 as a 'backstop' in case of an
invalid selection.

The alternative transpositions of the
formula are handled in the same way in
Lines 490 - 560 and 570 - 640, the only
difference being that the selection of
further calculation or menu is achieved
by looping back to Line 450 with a GOTO
statement.

With one exception, each section of

ICOM

the program works in the same way, the
only difference being the graphics and
the formulae. The single exception is for
'Circular Coaxial' for which the formula
is the same as that for 'Wire Parallel to an
infinite Plate'.

For this, it seemed superfluous to
repeat the calculation, so after selecting
the required parameter, the program was
looped back to the appropriate part of
the earlier section.

Testing and using the program
The best, in fact the only way to test a

program is to run it, so, after having input
the program, key 'RUN'.

On the screen should appear a menu
giving six options. First, however, check
the invalid selection routine by keying
'7', '8', or '9'. The screen should just
flicker and the input number disappear.

Now check the first option: 'Parallel
Strips'. Press '1' and the screen should
change to a diagram in the upper part of
the screen with the question below:
'DO YOU REQUIRE a, b OR Z'.

Select 'a' and the words 'INPUT b' will
appear. Input a number (say 10) and
'INPUT Z' will be printed beneath. Input
another number (say 100) and below will
be written:
'THEN a = 2.65251989'
and further down the screen:
'PRESS C FOR FURTHER CALCULA-
TION OR M FOR MENU'.

REG WARD & CO. LTD
AXMINSTER, DEVON

Largest Amateur Radio Stockist in the South West

YAESU
FTOHE HF TX
FT980 HF TX
FT102 HF TX
FT77 HF TX
FT757 HF TX
FT290 2M M/M TX
FT790 70CM MM TX
FT480 2M MM TX
FT726 2M/70CM BS TX
FT208 2M H/H
FT708 70CM H/H
FT203 2M H/H
FT230 2M FM
FM730 70CM FM
FRG7700 RX

ICOM
IC751 AF TX
IC745 HF TX
IC730 HF TX
IC290D 2M TX
IC490 70CM TX
IC271 2M B/STX
IC27 2M FM
IC2E 2M H/H
ICO2E 2M H/H
IC4E 70CM H/H
ICO4E 70CM H/H
ICR70 RX
ICR71 RX

TRIO
TS930S HF TX
TS830S HF TX
TS530S HF TX
TS430S HF TX
TS130S HF TX
TR9130 2M M/M
TR7930 2M FM
TW201 2M FM
TW401 70CM FM
TW4000 2M/70CM

FM
TR2500 2M H/H
TR3500 70CM H/H

Above normally always in stock plus full range of
accessories. Prices on request.

Complete range of ancillary equipment by
Microwave Modules. Mutek, Datong, Drae, Welz,
BNOS, Hansen, Hinouno, Kempro. Aerials by
Jaybeam, Mini, TET, Hygain G Whip

Western Parade West St
Axminster Devon EX 13 5NY

Telephone: Axminster (0297)34918
Open: Mon -Fri 9.00-5.30

(Weds 9.00-1.00) Sat 9.00-5.00
Access Instant Credit Barclaycard

To (name of newsagent)

Press 'C' and the previous calculation
will be deleted and the diagram plus 'DO
YOU REQUIRE a, b OR Z' will return.

This time select 'b' and use the result of
the previous calculation with the value of
Z as before.

If the formula has been correctly
entered, the answer should be the
original 'b'. If all is well, again repeat
using 'a' and 'b' to calculate 'Z'.

Using this technique, each section may
be checked and if all is well, the program
may be used with confidence.

Postscript
This program was written for the BBC

'B' OS 1.2 computer. As only about 5K of
memory is used, it should also be
suitable for the BBC 'A'. For other makes
of machine, it is possible that the
graphics may not prove suitable. If so,
'MODE 6' on line 30 and the lines
describing the graphics throughout the
program could be removed without any
effect on the calculations.

Minor alterations may also be neces-
sary due to variations in the dialect of
these machines.

A final and very important point to
remember is that all the calculations
have assumed an air dielectric. Should
any other material be used, the value of Z
calculated should be multiplied by 1/VK
where K is the dielectric constant of the
material.

Radio & Electronics Wodd-
For all aspects of practical
amateur radio

Don't take a chance on
being able to get your copy

AVOID DISAPPOINTMENT
Place a regular order
with your newsagent

Should you have any
difficulties obtaining a
copy, phone (0277) 219876
or write to Circulation
Department, Radio &
Electronics World,
Sovereign House,
Brentwood, Essex CM14 4SE

In=

NEWSAGENT ORDER FORM

Racliots.
Electronic,

Wbrld

Please order a copy of Radio & Electronics World for me every
month

NAME
ADDRESS

Newstrade distributors: Seymour, 334 Brixton Road, London SW9
LAG. Tel: 01-733 4444
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ADIO
For all two-way radio enthusiasts

THE PERFECT COMPLEMENT TO
RADIO & ELECTRONICS WORLD

DON'T MISS YOUR COPY

With regular features like Current
Comment, DX Diary, Straight and
Level, Angus McKenzie's
equipment review, SWL, Rally
Calendar and Free Classified Ads,
and a host of special features in
each issue, make sure you place
a regular order for Amateur Radio
with your newsagent or take out a
post free subscription now, while
the offer lasts

SUBSCRIPTION BENEFITS
... delivery to your door by
publication date each month
... inflation proof - price
guaranteed for 12 months

4/0

ic4 4/Ro
7Rey0,,e
Nots

10
cRiVo4, /

et,/eh, ieoi,
-FRIED

On sale NOW at your newsagent

AMATEUR RADIO SUBSCRIPTION ORDER FORM
To: Subscription Department  Amateur Radio 

513 London Road  Thornton Heath 
Surrey  CR4 6AR. Tel: 01-684 3157

NAME

ADDRESS

PLEASE SUPPLY: (tick box) for 12 Issues, all rates Include P & P

Inland World -Surface
£10.80 £11.65

PAYMENT
ENCLOSED:

Europe-Alr World -Air
£16.30 £24.40 0

CREDIT CARD PAYMENT

Cheques should be made payable
to Amateur Radio. Overseas payment
by International Money Order, or
credit cord.

r3
Postcode Signature RE0884

L _J
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ONE
NIGHT'S
WORK
The Brother EP44 is a very useful

typewriter and printer, but if one does a
lot of listing or typing it is advisable to
use a power pack.

Not all 6V supplies are suitable, as the
printer solenoid causes a current pulse
of several amperes, and if the power
source does not have a low impedance,
the input voltage falls to a point where
the data is corrupted.

The makers supply a suitable mains
unit, but unless this is left permanently
switched on, the plug to the printer must
be withdrawn when not in use so that the
internal batteries will keep the memory
refreshed.

To avoid this inconvenience, I decided
to use rechargeable batteries, coupled
to a 12V dc supply which I already had.
The circuit is shown in Figure 1.

Four cells are used, giving a nominal
4.8V -5V, but provided they are kept well
charged the working voltage is about
5.5V and the printer operates on 32
column listings, which are the most
demanding as regards power supplies.

The circuit is very simple, comprising
four 1/2C cells (1.2AH) in series, charged
by a constant current using a BD136
regulated to about 100mA. A green LED
gives a reference voltage between input
and base, and also indicates that the
circuit is operating.

Optionally, a switch can be fitted to cut
out the charging, or, as shown by dotted
lines on Figure 1, to give a trickle charge.
The whole unit is housed in a suitable
box, the transistor being mounted on an
aluminium strip, more for convenience
than for a heatsink (Figure 2).

A lead with an output connector to fit
the EP44 is required: notethat the centre
socket of the connector is negative and
the outer sleeve is positive.

Typing aid
This device is an aid to typing, as it was

found that the LCD display viewing angle
is such that one must lean over the
keyboard to read it. A wedge prism is
made to fit over the display (Figure 3).
This gives a greatly improved viewing
angle. The prism can be cut and filed
from Vainch perspex, and polished with
fine wet and dry paper and metal polish.

Small pieces of card or thin plastic are
glued to the ends as supports. The top
surface should be roughly parallel with
the keyboard, and it is fitted as shown in
Figure 4.

The dimensions are not critical: within
limits, the greater the angle of the prism,
the further back one can sit and view the
display, but the design shown seems
satisfactory.

EP44 EXTRAS
by A M Tucker

(optional)

+ 0-0

(optional)

r-0 ."1:>:,

100R

Figure 1 Circuit diagram

Figure 2 Component layout

Prism

15R

green L.E.D.

NiCads

60mm

TOP VIEW

Figure 3 Prism constructional detail

BD136

2k2

13mm

PRISM

6mm

6V
(nom)

Prism
13mm

END VIEW

EP44
(SIDE VIEW)

Figure 4 Prism location
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WORLD

Compiled by Arthur C Gee G2UK
Greenwich Mean Time Centenary

The Greenwich Mean Time Centenary
was celebrated by radio amateurs by the
operation of two stations with the call -
signs GBOGMT and GB1GMT respec-
tively. These stations were operated by
the St Dunstan's College ARS through-
out June. Contacts made will be con-
firmed in due course, by a special QSL
card supplied by the National Maritime
Museum.

The measurement of 'Time' goes back
to antiquity- possibly as far back as 1500
years BC. The activities of man have,
from the creation, been regulated by the
natural time scale provided by the daily
rotation of the earth giving periods of
light and dark, ie day and night.

The first man-made time recorders
kept a record of the position of the sun in
the sky during its daily apparent passage
from sunrise to sunset and even today,
the time scale adopted for general use
must approximate to solar time.

In the 19th century, there were obser-
vatories in many countries making
observations for the determination of
time. Attempts were made to co-ordinate
these activities and in 1884 an internatio-
nal conference was held in Washington
DC, USA, at which it was agreed that the
meridian of Greenwich, England, should
be standard reference meridian for the
measurement of time - hence the origin
of Greenwich Mean Time.

The measurement of time is now a most
sophisticated scientific discipline. It has
come a long way from sundials to
ceasium beam atomic clocks, with their
split second accuracy. Chod Harris,
VP2M L, gives a very good description of
'WWV,' the Time and Frequency Radio
Station at Boulder, Colorado, in his 'DX'
column in the April last 73 Magazine.

Readers interested in this topic should
read it. Chod makes a case for every
amateur radio station operator inter-
ested in DX having one very accurate
clock in the shack, set at UTC. Whilst we

don't go quite so far as he makes out in
his column, we do agree that a really
accurate clock is a boon in the shack.

The writer acquired several years ago
one of Cambridge Kits' MSF Radio
Clocks. This is a real 'radio clock,' in that
it receives radio signals from the British
Time Signal radio station at Rugby on
60KHz and displays them in real time on a
digital display unit.

This gives absolutely accurate time
and whilst occasional severe electrical
interference or very poor propagation
conditions may at times distort the
display-when the error is quite obvious.

UOSAT-2 back in action
No doubt, by the time this appears in

print, most readers will have heard the
good news that UOSAT-2 is back in
action, transmitting telemetry data again
- after ten weeks silence.

Problems arose on the morning after
launch, when UOSAT-2 did not respond
to repeated commands from the Surrey
University Satellite Command Station.
Then began a long series of checks to
establish the cause of the trouble, made
all the more difficult by the fact that
according to the telemetry so far
recorded, there was nothing wrong at all!
Daily attempts to gain command con-
tinued to prove unsuccessful.

Then, over the weekend of May 12,
radio amateurs at the Stanford Research
Institute, California, using a very sensi-
tive radio receiving station located in
Greenland, picked up faint signals on
1.2GHz. These indicated that the com-
mand receiver of UOSAT-2 was switched
on. This important discovery confirmed
not only that the spacecraft was still
operating, but also that it was in its
predicted orbit.

Armed with this encouraging informa-
tion, Neville Bean and Roger Peel, of the
University of Surrey UOSAT Project
team, made a further attempt on Monday
14 May, to recover command of UOSAT-2.

Attempts using 144MHz were
unsuccessful but, on the next orbit,
commands using 438MHz resulted in the
main data beacon being powered -up!
The signals from the beacon are again as
strong as they were immediately follow-
ing launch and the telemetry indicates
all seems pretty okay. The battery
voltage is 14.6 volts, which is as it should
be and the temperature of the satellite is
between -5 to 0 degrees centigrade, ie
within expected values. More tests can
now be initiated, to see if the cause of the
shutdown can be ascertained.

Computerisation of licensing
The licensing of radio amateurs is now

being administered by the Post Office on
behalf of the Department of Trade and
Industry, who remain responsible for all
the other aspects of the amateur radio
service.

Ever since the first radio amateurs
were licensed in the UK, the licensing
system has been carried out by manual
means.

Due to the significant increase in the
number of licensees recently, the
manual system has been unable to cope,
so it was decided to go over to a central
computer system.

To assist in this changeover, all UK
licensees are being sent a request from
the Post Office to confirm their name,
address etc.

If this applies to you, be warned, do
read the notes on the back of the letter
sent with it before you complete the
form, or you may make mistakes!

News
During the discussions following the

recent AMSAT-UK AGM, suggestions
were made that a feasibility study be
made into the possibility of funding and
launching a 'radio communication satel-
lite within the ambit of AMSAT-UK.

The Irish Department of Communica-
tions recently released the 'new' HF
amateur radio bands for use by Irish
radio amateurs. These are 10.100MHz to
10.150MHz; 18.068MHz to 18.168MHz and
24.890MHz to 24.990MHz.

The Bulgarian Everest Expedition has
used amateur radio for its means of
communication. Due to poor propaga-
tion conditions, it is reported that
communication via OSCAR 10 may be
used at times.

Around the 23rd April last, a large
group of sunspots began to appear over
the limb of the sun. As it came more into
'view,' it was apparent that it was to be
one of the largept groups seen for many
years.

This was somewhat unexpected, as we
are at present in a sunspot minimum
period. The group subsequently pro-
duced some of the highest solar flux
levels ever recorded. Very high levels of
absorption, aurora and magnetic disturb-
ances were experienced.

Secondary solar activity peaks such as
this one have been observed before in
sunspot cycles. It is possible this one
may improve propagation conditions for
HF communication during several
months ahead.
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BI-PAK BARGAINS
HIGH QUALITY MODULES FOR STEREO,
MONO & OTHER AUDIO EQUIPMENT

Audio Amplifiers
POWER 0/P MAX SUP.

0/No. R.M.S. VOLTAGE PRICE

AL 30A 10 Watts 30V £4.95
AL 60 25 Watts 30-50V £5.92
AL 80 35 Watts 40-60V £8.75
AL 120 50 Watts 50-70V E15.22
AL 250 125 Watts 50-80V E20.60
Stabilised Power Supplies -
Output current 2.5 Amps
0/No. AC Input Price
SPM 120/45 40-48V £8.05
SPM 120/55 50-55V ELM,* Mel
SPM 120/65 60-65V £6.05 I.
Stereo
Pre -Amplifier
0/No. Supply Vtg. Price
PA 100 33/55V £18.50
Mono Pre -Amplifiers - Operating Vtg. 40-6W
0/No.
MM 100 Suitable for Disco Mixer
MM 1000 Suitable for Guitar Pre -Amp Mixer
Magnetic Cartridge Pre -Amplifier
0/No. MPA30. Sup Vtg. 20-30V. Price £4.29
Monographic Equaliser
G MKII 10 Channel
OUR PRICE ONLY £20.00
Full Specifications and Data
available on request. Please
send self-addressed envelope.

AL 250

Price
E14.75
£14.75

via*

ELECT & PIEZO BUZZERS

0/No VP 107
9Sp

0/No VP 108
E1.15

PIEZO
Miniature round piemelectronic
buzzer White plastic Low

consumption
Frequency 4kHr ape,.
Output 70dB 141 @ I typ
Power 12Vdc 41M
Dims Z2 (die I c 115mm
Fixing Centres 265mm

PIEZO
Piero buzzer White plastic 911nrn

leads For use on a c mains
Frequency 35014 seer.
Output 85dB IAI @ Im typ
Power 240Va c 5mA
Dims 32 (die lamm
Fitmg centres 313mm

ELECTRONIC
Miniature electronic buzzers
Solid state Ivory Plastic 150

leads. Frequency. 500 Hz
approk

O ms 22 16 I mm
0 tput 82dB IAI @ m top
Fi ing centres 26mrn
3V 25mA 0/No VP 82
9V 29NA 0/No. VP 84

Sop each

6V 25mA VP 83
I2V 25mA VP 86

GE 100 MKIII

PRECISION MORSE KEYS

Well designed beginners key. Fully adjustable.
Dims: Base 82mm x 45mm. 0/No. VP 122. £1.85
ANTE SWITCH 2 and 3 WAY

Co -axial switch for one transceiver
to two antennae or one antenna to
two transceivers. Dims: 86 x 55 x
32mm (Bo).
0/No. VP 11

dy3
£4.50

As above but 3 -way.
0.No. VP 114 £4.75

SUB -BOX
A neat swivelling disc provides
close tolerance substitution re-
sistors of 36 preferred values
from 5ohms to 1Kohrn. Simply
fix clips into circuit and swivel
until optimum result is

achieved.
0/No. VP 112 £4.75

VALUE PACKS
Pak

Na ON Deacrienon Price
VPI 31:0 Assorted Resistors Mixed Types [t 00
VP2 300 CarbonR esistors,Lt Watt Pre -Formed Ell")
VP3 200 El 0)
VP4 150 i Wan Resistors 100 ohrn-IM Mixed E1011

VP5 200 Assorted Capacitors A0 Types MOO

VP6 200 Ceranw Caps Wean. - Mixed DX
VP7 100 Mixed Ceramics Oisc Ipr - 56p1 Z110

VP8 100 Mixed Ceramic Disc 68P1 - 015P1 Fla
VP9 ICO Assoned PoNestergostyrene Caps El Op
VPlO 60 C280 Type Caps Metal Foe Mixed Eta
VPII 100 Electrolytics - All Sons MOO

VI712 60 Bead Type Polystyrene Mm Caps DX
VPI3 50 Silver Mica Caps Ass 56e1 - 150p1 [1.00
v1714 50 Silver Mica Caps Ass 1113p1 4700p1 [1.00
V1915 50 Hrgn Voltage Disc Ceramic 7504 - 8Ky

Mixed Et 00

1/1416 50 Wirewound Res 9W imp Ass I Men
- I2K El DO

VP17 50 Metres PVC Covered Single Strand
Wire Wired Colours 0.00

VPit 30 Metres PVC Covered Hurt Strand
Wire Mired Colours El 03

VP19 40 Metres PVC Single/Multi Strand
Hook -Up Wire Mixed LIM

VP20 6 Rocker Switches 5 Arne 2404 (100
VP2I 20 Pcs 1 - 2 8 4 mm Plugs 8 Sockets

Matching Sires El L0

VP22 200 So Inches Total. Copper Clad Board
Mixed Sizes (1111

VP23 20 Assorted Slider Pots Mixed Values E1.00

VP24 10 Skder Pols 40 mm 22K 5  Log 5 F
1.1,1 El N

VP26 10 Sider Pots 40 mm 476 5 Log 5
Lin St.N

VP26 20 Small 125" Red LEDS

VP27 20 Large 2- Red LEO'S (l.00
VP28 10 Rectangular 2- Green LEDS (100
VP29 1) Ass Zener Diodes 250mW OW

Mixed Vlts Coded E100
VP30 10 Ass ION Zener Diodes Mixed Omits

Coded

VP3I 10 5 Arne SCR's TO.66 504004 Coded El 00

VP32 20 3 Amp SCR's TO -66 Up To 4004

uncured El.00

VP33 200 Sri Diodes Switching Like 1514148 DO -
35 (110

VP34 203 Sit Diodes Gen Purpose Like 002034
BAX13416 61.110

VP35 50 I Amp 1N4030 Series Sd Chafes

Uncoded All Good MOO

VOW 8 Badge Awls 4 1 Amp 4 2 Amp
Mi.ed Mts Coded f1.110

VP37 8 Mark Instrument Type Knobs With
Pointer ;" Std MOO

VP42 10 Black Heatsinks To Fit 10-3 10-220
Ready Drilled (100

VP43 4 Powerfin Heatsinks 2 TO -3 2 F

1136 Sue (100

100

TRANSISTOR CLEARANCE
All Sorts Transistors. A mixed bag NPN-PNP Silicon & Germ.
Mainly Uncoded You To Sort Pack includes Instructions For

making Simple Transistor Tester. Super Value.
Order No. VP60 £1.00

Alt
j

MINIATURE VICE
Miniature plastic and metal
vice with strong suction base
for portability. Single action to
secure or release suction.
Plastic jaws with rubber pads
20mm wide, open out to
40mm. Dims 85 < 65
60mm approx.

FANTASTIC VALUE
0/No. VP 95 ONLY El 60

HIGH PASS FILTER/SUPRESSOR
CB/TV. High pass fitter. Reduces
unwanted signals picked up by an-
tenna. Dims: 45 x 25 x 17mm.
0/No. VP 115

45p

LEARN A LINGO!
PILLOW SPEAKER
Slim under pillow unit. 8ohrns
2" speaker 1.5m lead with
3.5mm mono jack plug. Black.
Dims 65 idle.) .17mm
0/No VP 88 £1.25

METRIC &
BRITISH

LOW PASS FILTER
Designed to reduce harmonics on
the VHS and TV band.
Cut-off frequency: 30MHz.
V.S.W.R..: Less than 1.2 to 1.
Insertion loss: -0.2d8 @ 27MHz
Impedance: 50ohms.
Dims: 80 x 55 x 40mm.
0/No. VP 116 £2.75

ANTENNA COUPLER
Transceiver/car radio anten-
na coupler. With co -axial
cables. One co -axial ter-
minates in antenna plug
and the other in PL259 plug.
Dims: 67 x 46 x 30mm. --
0/No. VP 117

dl

!Izra

£2.00

0
wr

TAPE RECORDER SWITCH
Unit to control motor of tape recorder. 1.8m cord and
2.5mm plug attached. On/Off switch. Dims: 55 x 20 x
20mm.
0/No. VP 127 £1.00

DC -DC POWER SUPPLY
DC to DC adaptor. Plugs into car cigar lighter aperture.
Output 3, 4.5, 6, 7.5, 9, 12V @ 800mA. Has universal
output spider plug, also 9V battery snap and polarity
reversing facility.
0/No. VP 119 £2.45

";"

®MEASURES /
-------

Steel tapes in sturdy ABs
plastic case Silk wrist strap These
yellow coaled convex tapes have inch
and metro graduations Automatic pushbutton return
1m long = 13mm wide 0/No VP 89 £1.00
3m long c 13mm wide 0/No VP 90 E1.50
5m long 16mm wide 0/No VP 91 12.00

BATTERY TESTER
Tests all types of battery including
standard, NICAD, Alkaline etc. Takes
all standard saes including 6V lan-
tern batteries and watch/heanng
aid cells Also tests fuses and
lamps by means of internal 9V
IPP3I battery Can also be used
to recharge NICAD battenes
by means of external 3.1201 c

Power supply (not includedr
Full instructions provided Dims 185 n 103 x 30rnm

0/No VP 101 E7.00 lapprox I

SPEAKER PROTECTOR
Limits voltage to speaker or
to the permissible max., by
automatically introducing a
resistor in series with speak-
ers. When excessive voltage is re-
duced the unit resets itself. Electronic
voltage -sensing relay circuit. Spring terminals. Cut-off
level adjustable from 10W -120W. Full instructions includ-
ed. Dims: 85 x 74 x 25mm.
0/No. VP 118 £9.95

BI -PA

FM MONITOR
FM monitor for 2 metre band All
metal Attached earphone P1259/
00239 connectors 144MHz IOW
maximum Dims ;Body( 55 30

F 21nm
0/No VP 120 £4.20

DUMMY LOAD
50 ohms 301N
UHF coaxial plug
fitting IP12591
0/No VP 121 E520

KA

Send your orders to Dept RE8 BI.PAK PO BOX 6, WARE, HERTS
SHOP AT 3 BALDOCK ST WARE, HERTS -

TERMS CASH WITH ORDER. SAME DAY DESPATCH. ACCESS.
BARCLAYCARD ALSO ACCEPTED. TEL 109201 3182 GIRO 388 7006
DO 15% VAT AND 75p PER ORDER POSTAGE AND PACKING

Aln
FM r.smim

PICK-UP COIL
Large telephone pick-up coil for high
sensitivity Suction pad to stick to

telephone 90cm lead to 3.5 lack plug
Connects direct to cassette recorder
Dims 32 idia 1 F 17mm (body/ 36rnm
rdia / sucker El 00

BI-PAK
SOLDER -

\
DESOLDER KIT
Kit comprises: 0/No. VP 80
1 High Quality 25 Watt General
Purpose Lightweight Soldering Iron
2404 mans incl. 3/16"14.7mm) bit.
1 Quality Desoldering Pump High
Suction with automatic ejection
Knurled anti -corrosive casing and
Teflon nozzle 1.5 metres of
De-Soldir ing braid on plastic
dispenser.
2 yds 11.83m) Resin Cored
Solder on Card
1 Heat Shunt too tweezer Type
Total Retail Value over £12.00
OUR SPECIAL KIT PRICE £9.96

BI-PAK PCB ETCHANT AND
DRILL KIT
Complete PCB Kit comprises
1 Expo Mini Drill 10,000RPM
12Vd.c. incl. 3 collets &
3 x Twist Bits

1 Sheet PCB Trawlers 210mm x
150mm
1 Etch Resist Pen
1 415 peck FERRIC CHLORIDE
crystals
3 sheets copped clad board
2 sheets Rgreglass copper clad board
Full instructions for making your
own PCB boards
Retail Value over £15.00
OUR 81-PAK SPECIAL KIT PRICE £9.95
ORDER NO. VP 81

TECASBOTY THE ELECTRONIC COMPONENTS AND
SEMICONDUCTOR BARGAIN

OF THE YEAR!
This collection of Components and Semiconductors for the
hobbyist is probably the most value -packed selection ever offered,
it consists of Resistors, carbon and wirewound of various values.
Capacitors: All types, sons and sizes including electrolitics.
Potentiometers - single, dual, slider and preset. Switches, Fuses,
Heatsinks, Wire, P.C.B. Board, Plugs, Sockets etc., PLUS a selection
of Semiconductors for everyday use in popular Hobby Projects.
These include: SCR's, Diodes, Rectifiers, Triacs & Bridges as well
as a first class mix of Transistors and I.C.'s. In all, we estimate the
value of this in current retail catalogues to be over £25! So, help it
yourself to a great surprise and order a Box TODAY for
ONLY at BI-PAK. Remember, stocks are limited so

hurry! You can call us on 0920-3182/3442 and order just £6.50
with your Barclaycard or Access Card - 24hr  ,

Answerphone Service NOW. Order No. VP 85.  al

OUR GREAT NEW 1984 CATALOGUE
Presented with a Professional Approach and Appeal to ALL who
require Quality Electronic Components, Semiconductors and other

Accessories ALL at realistic prices. There are no wasted pages of
useless information so often included in Catalogues published

nowadays. Just solid facts i.e. price, description and individual
features of what we have available. But remember, BI-PAK's

policy has always been to sell quality components at

competitive prices and THAT WE STILL DO.
We hold vast stocks "in stock" for test immediate delivery, all
items in our Catalogue are available ex stock. The Catalogue
is designed for use with our 24 hours "ansaphone" service

and the Visa/Access credit cards, which we accept over
the telephone.
To receive your NEW 1914 81-PAK Catalogue, send

75p PLUS 25p p&p to:-

Use your credit card. Ring es on Ware 3182 NOW
and get your order eves f Goods normally
seat 2nd Class Mail
Remember you must add VAT at 15% to your
order
Total Postage add 750 per Total order.
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BBC MICRO VOLUME CONTROL
by Alan Pickard

The BBC Microcomputer has a small
internal loudspeaker which produces an
audio output at a reasonable volume,
under software control. A pre-set situ-
ated on the main PCB underneath the
keyboard PCB enables the volume to be
adjusted. This control could be 'brought
out' to the rear of the case for more
accessible adjustment, although this is
probably not worth the effort as the level
would not need to be changed signifi-
cantly in normal use. Volume adjustment
with reference to the pre-set level can
also be achieved via the appropriate
SOUND command parameter. If desired,
the existing speaker could be connected
to a changeover switch (or jack socket)
and a better quality speaker of the same
impedance utilised. This however would
be limited by the low power capability of
the internal amplifier.

Direct or decoupled connection to the
audio amplifier of a television is not
recommended, unless the mains input to
the set is via an adequate isolation
transformer, and the modifier has suffi-
cient knowledge of the equipment and is
experienced in working with TV chassis.
Also remember that the manufacturer's
guarantee may be invalidated by mod-
ifications to the equipment.

The most useful enhancement of the
audio facility would be to connect the
output directly into an external amplifier,
eg domestic audio system. This is fairly
simple to carry out and is described as
follows.

Connections to the computer
The audio section of the computer is

made up of a number of op amps, the final
stage having the internal speaker con-
nected. An output suitable for connec-
tion to an external amplifier is already
provided at the output of the 'preampli-
fier' stage as shown in Figure la. This is
brought out to the edge of the main PCB
situated underneath the keyboard and

Figure la

PL16

To external amplifier

OV 0

Figure lb

Preamplifier Output amplifier

'ECONET'

Bolt holes to suit DIN chassis socket

adjacent to the power supply unit.
Unfortunately PL16 and the associated
OV point are merely solder filled,
through -plated holes (no solder pins),
and it is rather awkward soldering on to
these almost inaccessible points. How-
ever, it can be done providing care is
taken to ensure that the plastic case,
power supply cables and insulation and
motherboard are not damaged, and this
is easier than removing the mother-
board! Small screened cable is recom-
mended, which may then be run along
the edge of the motherboard from
PL16/0V to the rear of the machine. A3 (or
5) pin DIN chassis socket can then be

L.S.

fitted to the 'Econet' aperture, which will
necessitate the drilling of two holes in
the plastic case as shown in Figure lb. If
twin (screened) cable is used, this
enables instant connection to both
channels of a stereo amplifier, but an
appropriate link would suffice.

All that is now required is a suitable
cable, eg 3 (or 5) pin DIN plug which will
enable connection to the input of a
stereo amplifier.

This facility will considerably enhance
such sound effects as those found in
Starf ire, Space Invader, Envelbeeb prog-
rams, etc, but should not be used to
annoy (or frighten) the neighbours!

ANSWERS TO TWENTY QUESTIONS
1. All except (c)
2. False. The frequency

bands, power limitations
and related classes of
emission are specified.

3. The missing number and
errors in the statement are
in italics 'The Morse Test
includes sending 36 words
averaging 5 letters per
word in 3 minutes'.

4. (c)
5. The missing numbers in

the statement are in italics
'The Morse Test involves
receiving 36 words ave-

raging 5 letters per word
and 10 five -figure groups
in 1% minutes'.

6. 2 errors.
7. 4 errors in plain language,

2 errors in figures, ie (d)
8. (b)
9. Key clicks.

10. False. Details of these
tests must be recorded in
the Station Log.

11. True. The prefix letters of
the callsign are varied
according to UK country of
location, eg G for England,
GD for Isle of Man, etc.

The suffix '/A' is also
added for location or '/P'
for pedestrian or '/M' for
vehicle/vessel.

12. (b)
13. (b)
14. (a)
15. (d)
16. (c)
17. False.

Pre -emphasis attenuates
the lower audio frequen-
cies and, in relation to the
noise distribution across
the frequency band, cre-
ates a better energy

distribution and S/N ratio.
The clipper limits the peak
amplitudes of the audio
and prevents over -devia-
tion.

18. (d)
19. (b)
20. (b). If the 435MHz antenna

is one third of the size of
the other it will receive
one third of the energy
and if the gains are equal
the performance is not. If
it has three times as many
elements, the perform-
ance will be similar.
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POINT OF
CONTACT

The general interests of some of our readers and of club networks are shown below. If you have similar
interests why not establish a contact at the time and on the band indicated.

If you or your club wish to be included in this scheme, would you please complete and return the form
below and send to: Radio & Electronics World, Sovereign House, Brentwood, Essex CM14 4SE.

MOST IMPORTANT - include a telephone number - if you have a particularly interesting contact so
that we can contact you for details for publication.

VK5QV ex G3KGH
Usually available Mondays,

Wednesdays and Fridays
from: 0800 GMT on 14MHz.
Uses phone. Equipment
FT101Z, FL2100Z, Theta 7000,
TH6, Oric 1. Special interests:
working 'G' stations. Would
like to contact someone from
Gravesend.

GU4XGU ex GU6NAE
Usually available daily from

0800 to 0855; 1250 to 1325; and
1925 to 2200. Uses phone, CW,
and RTTY. Equipment I com
IC 290H, KW 2000A, IC2E,
LCL 2740 converted to 10m
FM, Vic 20 with an MPTU-1
terminal unit. Special inter-
ests: operation on VHF, RTTY,
and reception of amateur
satellites.

G4JHI
Usually available Monday to

Friday from 1730, Saturday
anytime and Sunday morning
on 2, 15, 20, 80 and 160 metres
and occasionally on 10, 30,
and 40 metres. Uses J3E/A1A
on HF, and F3E on VHF.

Equipment Trio TS530,
FT48OR plus MM 100W linear.
Special interests: RS satel-
lites, DX, WAB, local net
working.

CLUB NETS

Escape
Ex -Service Communica-

tions Association. Usually
available Monday, Wednes-
day and Sunday mornings at
0700 GMT and Monday,
Wednesday and Sunday even-
ings at 1900 GMT. Modes used
are CW and SSB on frequen-
cies of 14020/14185/14255;
21020/21185/21255; 7005/7085;
3730/3790/3570. RTTY contact
from the early Autumn. Nat-
ional CB channel is 34.

The following list of nets
has been supplied by South
Essex Amateur Radio
Society.
Sunday

G5SN net starting at 0930 on
3.7MHz SSB.

The Royal Naval Amateur
Radio Society net starting at
0930 on 3.660MHz SSB.

The Northern net starting at
1030 on 7.85MHz.

The Amplitude Modulation
Preservation Society net star-
ting at 1430 on 1980KHz on AM
and SSB, with G4GVO in the
chair.

Kent and Essex Round
Robin on the first Sunday of
each month starting at 1830 on
1950KHz with Basil G3LID or
George G4INO in the chair.
Monday

CW net on 1950KHz starting
at 2000, all are welcome.
Thursday

RAYNET Call out on 144.875
FM at 2030 GMT with Joe
G3AJS as controller.
Friday

SEARS 2 metre CW net
starting at 2030 on 144.410.

10 metre FM net on
29.600MHz (calling fre-
quency) at 2130.
Weekdays

The Shaving Club starting
at 0715 on 1927KHz with
Arthur G3KPT in the chair.
Daily

On 1978KHz at 0930, Frank
G5WL and Frank G3BLI wel-

come a call from anyone for a
chat.

We apologise for any errors,
but the information above is
correct as far as we know.
Please send any corrections
to the Editor.

SPECIAL EVENT STATIONS

GB2ABC
The Abergavenny and

Nevill Hall Amateur Radio
Club will be running a special
event station at the Aber-
gavenny and Border Counties
Show on 28th July. The station
will be operating on SSB on
all bands to 146MHz and FM
on 2 metres. Further details
from GW3SSY on 0873 78674.

GB2PYF
The Abergavenny and

Nevill Hall Amateur Radio
Club will be operating a
special event station at the
Pen-y-Faal Hospital Fete. The
station will be using SSB on
all bands upto 146MHz and FM
on 2 metres. Further details
from GW3SSY.

POINT OF CONTACT
Name/Club Address

Postcode
Telephone No Call Sign Date licensed
Type of Licence A EIB
Bands usually preferred
Operating days M T W T F S S Times
Equipment
Phone/CW
Special interests eg DX,AMSAT etc

Most interesting contact made to date
RE0884

We are pleased to accept Points of Contact not on our form
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WARD for TRIO
NEW!

' TS530S P £669.00

with £779.00
Receiver £1195.00

Coy Receiver £436.00
Receiver £272.00

576.00
2M/70cm 850.00
2M £458.00
FM25W 488.00
FM25W 279.00
FM12W £310.00

for TM201/401 £42.00

TS430S HF Transceivers
TS930S$ Gen Coy
R2000 Latest Gen
R600 Gen Coy
TS130S Transceiver
TS780 All mode
TR9130 All mode
TW4000A 2M/70cm
TM201A 2M
TM401A 70cm
FC10 Versatile remote unit

HAND HELD/PORTABLE
TR2500 2M £246.00
TR3500 70cm £265.00

We also have a considerable range of
accessories - Mics, headphones, morse keys,
SWR/power meters, filters, wavemeters,
mobile and fixed speakers, etc.

,

Commodore 64 £185.95 1541 Disc Drive £210.00
(Includes £100.00 FREE Software Pack)

1520 Amazing 4 colour printer and plotter
was £169.00 NOW OFFERED AT £95.00

Lots of computer accessories and software

ICS Ham Radio Interfaces for CBM 64NIC 20
AMT -1 AMTOR/RTTY/CW £269.00
CP-1 RTTY/CW £179.00
Micropatch RTTY £129.00
AMTOR Mk II PCB £135.00
G3LIV RTTY-BBC 'B' £75.00
G3LIV PCB Mk3 £6.80
New
G3LIV SSTV PCB
and BBC Software £17.50
SCARAB HAM SOFTWARE
FOR CBM64 AND VIC20 IN STOCK

NEW TATUNG EINSTEIN COMPUTER AND
ACCESSORIES

A4040 RING ROAD
BOULTON FROM

TO CITY ROAD A4 MS
RSGB books, morse keys, practice
oscillators

All items subject to availability,
prices currently dependent

SOHO ROAD

A4040
ROOKERYCAR
ROAD

EXIT 1

PARK

WARD ELECTRONICS
SOHO HOUSE (FIRST FLOOR), 362.4 SOHO ROAD, HANDSWORTH

BIRMINGHAM B21 90L. Tel: 021.554 0708 (Closed Monday)

HEMMINGS ELECTRONICS LTD

DEPT REW
16 BRAND ST
HITCHER
HERTS SG5 1JE

Tel: (0462) 33031
Shop open Mon -Sat 9am-5.3Opm
Closed Tuesday afternoon

MOM
VISA

-

Professional quality electronic components, brand new and fully guaranteed. Mall
order by return of post. Cash/Cheque/PO. or Banker's Draft with order, payable to
Hemmings Electronics Ltd. Official orders from schools, colleges and universities
welcome. Trade and export enquiry welcome. P&P add 130p to all orders under 210.
Telephone your Access orders, using our 24 -hr. Ansaphone sondes. Please send
SAE for full price list.
VAT - All prices exclusive of VAT - Pleas* add 15% to total cost including PAP.

No VAT on export or books

COMPUTER
Ica

6502
6522A
6800
68800
6802
6809
68809
8809E
6810
6821
68821
6840
68840
6844
6845
6850
6852
6854
6875
8T26A
872B
8795
8796
8T97
8T98
8035L
8O39L
8080A
8085A
8155
8202A
8212
6216
8224
8226
8228
8273A
8251
6255
8253
8257
8259
8279
75107
75108
75110
75112
75182
75450
75451
75452
75453
75461
75491
75492
AY -3-1015D
AY -5-1013A
MC1408
MC1488
MC1489
MC3459
UPD7002
280ACPU
280APIO
Z80ACTC
280ADART
280ADMA
280AS10/0

3110p
480p
290p
4547p
345p
700p

1150p
908p
120p
230p
350p
300p
5110p

1296p
7969
1409
250p
680p
490p
120p
120p
110p
110p
1100
110p
400p
CALL
3617p
460p
4509

C25
1650
100p
160p
1959
2509

C14
6.00

09.60
460p
450p
4609
480p
cop
900
680

loop
969
88p
50p
500
72p
40p
70p
70p

3000
3009
295p
760
780

265p
460P
320p
3000
300p
61:10p
896p
8980

MEMORIES
Mark RAM

2114L.200nS 1209
6116P3-150nS Can
6116LP3-150nS CaN

Onmenle RAM
4116-200nS 90p
4184-200nS 5000
MCM666SAP-20
6500

SPOON
2708-450nS 300p
2716-450nS 3509
2532-450AS 3809
2732-450nS 31=
2764-250nS
27128-250nS Cell

=NMI
OWES

6311115 Swiss
500mW E24
2V7 to 39V 3P
43V to 110V 12p
81361 Soden
1 3W 624
2V7 to 39V 159
43V to 82V 20p

IMMO!
RECTIMERS

1A/100V 250
1A/400V 300
1A/800V 44M
2/1/100V 40p
2A/400V 500
2A/800V 70p
6A/400V 95P
10A/400V 250p
35A/400V 315p
BY184 52p

FULL RANGE
LETTL, CMOS IN
STOCK -4 LARGE

NGE OF
TRANSISTORS

& MODES

LMEAR 'Cs

741 8 Pin
741 14 pin

ZY87-3-1270
AY -3-1350
AY -3-8910
AY -3-8912
AY -5-1230
C3046
CA3080E
CA3130E
CA3140E
CA3240E
LA4422
LF355
LF358
LF357
LM301A
LM307
LM308A
LM311
LM324
LM339
LM348
LM358
LM380
LM381
LM386
LM393
LM3909
MC1310P
MC1455
MC1456
MC1458
MC1496
MC3242A
MC3302
MC3340
MC3401
MC3403
MC3456
MC3480
MC34001
NE555
NE556
NE565
NE587
SN78003
SN76013
SN76023
TA7205A
TBA4800
TBA5200
TBA5300
TBA5400
TBA5500
TBA5600
TBA750
TBA800
TBA820
TBA820M
TBA920
TBA9900
TCA650
TCA910
TDA1004
TDA1044
TL061
TL082
TL064
TL071
TL072
TL074
TL061
TL082
TL084
ULN2803A
UPC575
UPC1167
UPC2002
ZN414

25p
45p
73p
459

750p
330p
400p
5809
4800

800
759
90p
75p

120p
295p

9517
100p
110p

359
50p
059
76p
46p
50p
759
700

120p
170p
959

100p
Sap

210p
759

1359
45p
75p

6309
950

1600
66p
700

107p
580p

589
209
70p

1560
1409
180p
180p
1800
1259
1130p
120p
140p
1300
2800
1600
2200
90p
95p
95p

190p
190p
3909
1800
4500
3509
50p
70p

1000
40p
60p

100p
350
80p
95p

200p
250p
1609
2359
1000

CRYSTALS
32.768KHz 100p
1.0000MHz 320p
1.8432MHz 2409
2.0000MHz 2260
2.4576MHz 225p
3.0000MHz 240p
3.5795MHz 120p
3.6864MHz 240p
4.000MHz 1800
4.1943MHz 190p
5.0668MHz 240p

6.00MHz 190p
6.1440MHz 1900
6.880MHz 240p
8.000MHz 1609
10.000MHz 170p
18.000MHz 11700
18.432MHz 150p
19.6608MHz 2447p
20.000MHz 2600
27.000MHz 170p
48.000MHz 1709

PCB TRANSFERS

Make your own Printed
Circuit Boards with Alftac
Resist PCB Transfers
* Draw your artwork on 0.1"
grid
* Transfer to copper board
*using carbon paper

Burnish the Alfac transfers
to the board using a spatula
using carbon marks to assist
in accurate alignment
* Use Alfac chemical eraser
to correct mistakes
* Etch in Ferric Chloride
EC900/1 0.1" Edge Connector
EC902/1 0.156" Edge
Connector
EC908 0.063" Pads
EC910 0.094" Pads
EC911 0.1139" Pads
EC940 0.016" Lines
EC941 0.031" Lines
EC942 0.039" Lines
EC943 0.049" Lines
EC944 0.061" Lines
EC945 am" Lines
EC946 0.100" Lines
EC947 0.124" Lines
EC950/1 0.031" 901 Bends
EC951/2 0.061" 90° Bends
EC951/1 0.031" 30°, 45°, 60°
Bends
EC952/2 0.061" 301, 45°, 60°
Bends
EC960/1 TO -5 Transistor Pads
EC993/1 IC Pads
EC997/1 IC Pads with tracks
between pads
5 identical sheets in sealed
pack 250p
Individual sheets 54p
Spatula AR4 for burnishing

45p
Alfac Chemical Eraser 409
Alfac Precision Grids:
Polyester film. matt finish
0.14mm thickness, 20 lines/in
A4 110p,A3 2247p
Double Sided Fibreglass
Board 1/16" thickness. 1oz
Copper 5" x 4" 38p; 5" x 8"

500
Dalo Etch Resist Pen

sap
Ferric Chloride Crystals
Dissolve in 1/2 Litre Water

850

RELAYS
PCB TYPE

Microminiature Printed
Circuit Relay Single Pole
Change -over Contacts rated
2A or 125V maximum contacts
are Gold on Silver Palladium
Pins on 0.1" Grid
5V do 56ohm. 12V dc 320 ohm,
12V dc 1280 ohm 1200

1JOUM CRYSTAL
DISPLAY MODULI,

PCIM177 Frequency Counter
5 Digits, 0.35" FM. SW, MW,
MHz, KHz Annuniciators,
Sample and Hold Capability,
Reset Capability, 25
Selectable IF Offsets,
Prescaler Available,
I ncadescent Backlighting,
Option Supply Voltage 5v,
Operating Current ImA

PCIM 176 Digital Voltmeter,
31/2 digits. 0.5", +, - and
Decimal Point, 200mV Full
Scale Input, True Differential
Input. Guaranteed '0'
Reading, Single 9v Operation,
Power Consumption 20mW,
Accuracy 0.15%, +/- 1 Count.
Temperature drift eoppmio,
Low Battery Indicator,
Incandescent Backlighting

19509
Both Modules are supplied
with a data sheet.

TEMPIIRAWIRE alETM)
A fully self-contained digital
temperature meter, battery
operated with an LCD display.
* Temperature range 0-99.9I0
* Accuracy 0-40° +/-02C
*40-7CrC +/-0.4°C
* 70-99-9°C +/-1.0PC
* Battery 9v alkaline Lifetime
approx 1 year
* External temperature
probe £20.50

* STOP PRESS *
ISM PC MEMORY
UPGRADE KITS
128K CHIP SET Il

STOCK NOW
295 + VAT

TRANSISTOR
INVERTERS

PROFESSIONAL
QUALITY, BRITISH
MADE 150-1000 WATTS
AVAILABLE 12V OR 24V
DC IN 240V AC OUT.

A range of top quality
inverter suitable for a
wide range of
applications: Home,
Caravan-, Boats, Farming,
Garage, Camping, Power
Cuts etc. Suitable for use
with TV, Hi-Fi, Video,
Electric Drills, Domestic
Appliances, Lighting
(Filament and
Fluorescent).

SPECIFICATIONS
Models Available

150VA/12V 15A Full Load
500VA/12V 45A Full Load
625VA/24V 30A Full Load
1000VA/24V 50A Full Load

Typical Off Load Current
is 0.5 to 1.5A.

Waveform
Squoreerave BOW
Case (Maximum

Dimensions)
150VA 31 x 23 x 13 cm
500VA 420 26 x 19 cm
625A 42 x 26x 19 cm

1000VA 42 x 28 x 19 cm

Case Material - Heavy
Duty Steel

Safety Features -
Electronic Overload
Cutout

PRICES
150VA/12V C95.00
500VA/12V C170.00
625VA/24V 0170.00

1000VA/24V POA
Carriage £4 .00

COMMUTER
E1TERFACE

CONNECTORS
100 (SPIEDBLOCK

Headerring Socket
Mug milt Strain

90 Plea NNW
10 -way 960 900
20 -way 146p 1350
26 -way 17009 165p
34 -way 200p 190p
40 -way 220p 200p
50 -way 2400 220p

MESON CABLE
20 way Grey (IDC Type)

106p
10 Way Grey -do- 54p
26 Way Grey -do- 136p
34 Way Grey -do- 178p
40 Way Grey -do- 209p
50 Way Grey -do- 202p

DIL WADERS
Doc TYPO)

14pin
D

1009
24 pin 113016
16 pin 110p
40 pin 11200

47111ER COMPUTIM
CONNECTORS

34 Way IDC Disc Drive
PCB Edge Connector
0.1" 340p
ZX81 23+23 0.1"
Connector 200p
spectrum 28+28
Connector 230p
VIC-20 22+22 0.156" Bus
Expansion Connector

220p
Commodore 12+120.158"
User Port Connector

11102

We also stock a wide
range of other
components: Aerosols,
Batteries, Boxes, Cable,
Capacitors, Connectors,
Fuses, Heatsinks, Knobs,
Meters, Opto, Pots,
Resistors, Solding Irons,
Switches, Transformers,
Vero etc.

VISITORS ARE
WELCOME
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DATES FOR
YOUR DIARY

Dates for your diary is updated every month.
Club secretaries and organisers are requested to send information of

forthcoming events as early as possible
to Radio & Electronics World, Dates for your diary, Sovereign House, Brentwood, Essex CM14 4SE

Date Function Location Contact
15 July DF Hunt Wirral and District AR Club G Scott G8TRY

DF Hunt on 160 & 2m Dunstable Downs AR Club Phill Morris
Dunstable 607623

17July QRP Operating by C Page Biggin Hill AR Club I Mitchell G4NSD

18 July Computer Night S Bristol AR Club Brian GIDBH

21 July Radio & Electronics Fair Royal Victoria Hall, S Borough W Kent AR Society

22 July Anglian Mobile Rally Stanway School Colchester Radio
Amateurs

22July Home Counties Mobile Rally McMichael Sports and Social
Club, Belles Hill, Stoke Poges

29July Scarborough AR Rally The Spa, Scarborough

5 August Woburn Rally
7 August High Power Transmitters Chelmsford AR Society

17 August OF Hunt on 2 & 10m Dunstable Downs AR Club Phill Morris
Dunstable 607623

19 August HAMFEST 84 Flight Refuelling Social Club,
Merley Park Road

RAIBC & Flight
Refuelling AR Society

27 August DF Hunt Southgate AR Club G4OBE (QTHr with
SAE)

5 Sept Sattelite Communication Fareham & District AR Club Brian Davey G4ITG

8-9 Sept International Amateur TV Contest British Amateur TV Club G Shirville G3VZV

9 Sept Telford Mobile Rally Telford Shopping Centre G8DIR/G8 UGL
G3 UKV

16 Sept Vange AR Society Mobile Rally Nicholas School, Basildon Mrs D Thompson

19-23 Sept The Personal Computer World Show Olympia 2

23 Sept Lincoln HAMFEST Lincolnshire Show -Ground Lincoln SW Club
G5FZ/G6COL

23 Sept National Car Boot Sale Shuttleworth Collection,
Old Warden, Beds

Dunstable Downs
Radio Club

7 Oct Gt Lumley Annual Rally Gt Lumley Community Centre Gt Lumley AR Society
G4OCQ

13 Oct Midlands VHF Convention BT Training College, Stow, Staffs Peter Burdem G3UBX

17-25Jan 85 Amateur TV Winter Cumulative Contest British Amateur TV Club G Shirville G3VZV

CHANGE OF VENUE

Worthing & District AR Club Lancing Parish Hall, South St,
Lancing
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Computer & TV Video
INTERFACE

by Alan Pickard

The BBC Micro has the ability to
provide a video output via socket SK2.
This is standard on the Model B, but can
easily be provided on the Model A by
fitting the appropriate BNC socket.

This video output provides a more
direct connection of the output from the
video processor after amplification and
dispenses with the necessity of passing
through a UHF modulation stage and
subsequently a dembdulation stage. This
signal can then be fed in to a monitor or
after the vision detector stage in a
television, resulting in a better quality,
higher resolution display (having
avoided any slight degradation of the
signal by a stage of modulation and then
demodulation).

What is involved
The universally adopted standard for

'line level' video is 1V peak -to -peak into
75ohm impedance.

Modifying a television circuit involves
feeding in the video output from the
computer to the point where the vision
detector stage output is normally fed.
This input should be via a 75ohm coaxial
cable and must present a 75ohm
terminating impedance to the input
circuit.

In most cases a certain amount of
additional circuitry will be required to
match the 75ohm, 1V positive input signal
such that the impedance, amplitude and
polarity required by the video stages of
the receiver are correct.

Points to check
Before deciding to attempt a 'video in'

modification to a black and white
television, the following points should
be observed.

This modification should only be
attempted if you have sufficient know-
ledge to understand the manufacturer's
circuit diagram and have previous
experience of working on TV chassis. If
the set is within its guarantee period, the
guarantee may be invalidated by the
modification.

Ensure that the chassis of the set is not
connected to either the mains live or the
mains neutral lines. To be compatible
with connection to a micro (ie safe) the
mains input to the set should be via a step
down isolating transformer such that the
video stages are supplied with low
supply voltages of the order 12-24V dc.

In the case of a 'hot chassis' set (live or
neutral connected to chassis), or low
voltage supplies derived from mains

+ve Supply
(12-24V)

Input from Micro

From detector

75R

Fig 1 Computer/TV interface - no amplification

Video
output

dropper resistors, do not attempt mod-
ification. The best way of establishing
whether or not the set is safe to modify is
by consulting the manufacturer's circuit
diagram.

In all cases check that the mains fuse
to the TV set is correctly rated.

Computer/TV Interface
Figure 1 illustrates how to connect a

video input (output from micro) to the
first video amplifier stage (after the
detector stage). These few components
would be all that were required for input
matching, if the first video amplifier
stage in the television stage was
designed for 1V positive input (75ohm):
in other words, if it is not required to
change amplitude or polarity of the
incoming video signal.

In some cases however, the 1V video
input will not be of sufficient amplitude
to drive the video stages fully (resulting
in the display not 'locking'). In this case
an amplification stage will be required as
shown in Figure 2. This consists of a

common base amplifier which provides a
low impedance input to the first video
amplifier and does not invert the signal.
Amplitude is adjusted from 1-3V via RV1,
and RV2 sets the bias voltage. The
polarity of C2 depends on RV1 and RV2
settings.

If the television set requires a positive -
going video input (see waveform), then
the circuit in Figure 3 will provide the
required amplification and inversion of
the signal. RV1 adjusts the bias on the
following video amplifier stage and RV2
sets and gain.

The above notes are intended to be a
guide only to conversion, but it should
enable the successful connection of a
video signal. For stable operation, the
wiring to the switch should be kept as
short as possible. In order to be able to
switch easily from 'video in' mode to
'UHF TV' mode, the fitting of the
changeover switch as indicated on the
diagrams is recommended. Also, con-
nection to the television set should be
via a BNC socket.
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ADDRESS

Postcode

COMPUTER & TV VIDEO INTERFACE
From detector

Fig 3 Computer/TV interface
inverting buffer amplifier

Fig 2 Computer/TV interface
(non -inverting
buffer amplifier)

The 2N3643 transistor may be difficult
to obtain, but I have used a BC118
successfully. A 2N3904 is probably also
suitable, the requirements being similar
operational frequency (around 200MHz)

and a gain of around 100 hfe.
Although the conversion work

requires a reasonable amount of time
and effort, it is well worth it as the
improved quality of the direct video

display will demonstrate. As well as
providing a crisper display and therefore
reducing eyestrain, the use of Mode 0 for
text (word processing, etc) is more
realistic.

THE 3 -PART RADIO & ELECTRONICS WORLD

AMATEURS
HANDBOOK

is now available as a complete set for only
£2.50 (including post and packing)

The Handbook is an informative guide to the
world of the amateur radio enthusiast. It
contains a multitude of useful facts and
figures designed to benefit both the novice
and the licensed amateur.

Part
of ae

v comeryone
using

the apirila
a
tion of data forwvesPart 2 ofa com

everyone using the airwaves

everyone using the air

To: Radio & Electronics World  Sovereign House 
Brentwood  Essex  CM14 4SE

PLEASE SUPPLY:
1 set of R&EW AMATEURS HANDBOOK

PAYMENT
NAME ENCLOSED:

CREDIT CARD PAYMENT

C2 - 50
Cheques should be made payable to
Radio 8. Electronics World' Overseas
payment by International Money Order. or
credit card.

Signature
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South Midlands
* FREE FINANCE *2 YEAR GUARANTEE

BRANCHES AT: SOUTHAMPTON, LEEDS, CHESTERFIELD

1..
`YAESU' FOR H.F. EQUIPMENT `SMC' AT YOUR SERVICE

r Fr -ONE 'THE ULTIMATE' TRANSCEIVER
SAV
P
.r - dig Sib '1/ - tre,a;;;
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FT ONE Transceiver HF All Mode £1569.00
KEYT901 Curtis Keyer £28.50
DCT1 DC Power Cable £10.85
RAMT1 Non volatile memory £14.49
FMU1 FM unit £44.99

F8.9K* Filter 300Hz or 600Hz or 6KHz each £19.35

rX

(lik) FT707 THE BUY OF THE YEAR
'Aq

100W PEP - ..-
8 BAND HF --' : -; L? s o ri .1,

___
-.----.,r.wertSSB/CW/AM ....- - idoiri.i. al 'it

0 jr savistries.,,
£425!$ - ...,-- .; ... :;..,

r-- r:' ..
.,,., m u

C P
1707t Transceiver 100W 10-80M (8 bands) £425.00 E

707 Mains ext. power supply/speaker £125.00 S R
/707DM Digital VFO £130.00 p
-V707R Transvertor (NB main frame only) £29.35 E S
1B707 Relay switching box £16.25 C A
482 Mobile mounting bracket £18.25 I V
11707 Workshop Manual FT707 £13.00 A E

# L R

FT102 THE "WORKHORSE" BASE ...

FT77 THE IDEAL MOBILE

------ .

----it
Employing all the latest en-
gineering and manufacturing

I\all IIIIII
techniques the FT77 is in-
tended to offer the essential r .....

modern operating features in ....f,..
the most economical. reliable jo; iii '...- *.k
and compact HF transceiver '..4!Ok 7: r ,

available. .-- . ,'7.. S- s
- ."i"-IT 7 * -

'IS'

siiiiiiiiiiiala , . ..._.
K0 wi--`,-- -,!' 7

0 :.:i*Y: ,', ,
-,-,
4-

.

T
FT77 8 Band Rx/Tx 100W output £479.00 U M

FT77S 8 Band Rx/Tx 10W output £449.00 P P
FT102# Transceiver 9 band £719.00# FP700 Matching AC PSU £145.00 E L

SP102 External speaker £55.00 FC700 Matching antenna tuner £103.85 N I

FC102 Antenna coupler £185.00 FV700DM Digital VFO unit £209.00 D S
AMFMUT102 AM/FM unit option £49.00 MKT77 Marker unit £10.85 0 I

FMUT77 FM unit £28.55 U T
SUPER VALUE - VALVE FINALS AMUT77 AM unit £24.00 S Y

C - T980 "COMPUTER COMPATABLE"
-iii7 F-1757GX THE BIGGEST SELLER

Every !tern normally sold as an - --------- - -- --

extra is provided as standard.
including AM and FM modes,

.

-to
2 t 2 5 0 0 -==... --'

....
-Wm 7**7.. . "i.

.[7_7 77 ;:lit -.;:j
-,

-
cf' ... 4-: i. 4111

- - -

a 600Hz narrow CW filter,
iambic keyer with dot -dash
memory. 25KHz marker
generator, IF shift and width.
filters. effective noise blanker

. - - ii.T.
Th' iri ii if.

II:, -z..7.747: .74:.
'--

S
_,... ...7- ::... Wiz  L..- -- .i. ii..im. and AF speech processor ;

all at no extra charge.

..., '
1---4 U U

B P
FT980 Transceiver General Coverage Rx £1329.00 S E
SP980 Ext. speaker with audio filter £61.55 FT757GX transceiver General Coverage Rx £719.00 T R
XF455.8MCN 300Hz CW filter (455KHz 8 pole) £49.00 FC757AT Automatic antenna tuner £245.00 A I

XF8.9HC 600Hz CW filter £29.50 FP757GX Switch mode PSU (50pc duty) £145.00 N 0
XF8.9GA 6KHz AM filter £29.50 FP757HD Heavy duty PSU (100pc duty) £179.00 T R
FIF** Computer interface (see FT757GX units) FIF80 Computer interface for PC8001 NEC £105.00 I I

D410004 Interconnect lead FT980-FC757AT £26.99 FIF65 Computer interface for Apple II £54.00 V T
N"1:ST980 Technical Supplement FT980 £8.50 FIF232C Computer interface RS232C £59.00 E Y,

SMC SERVICE
Free Securicor delivery on major equipment. Access
and Barclaycard over the phone. Biggest Branch
agent and dealer network. Securicor -EV Service
contract at £5.00 Biggest stockist of amateur
equipment.
Same day despatch wherever possible.

FREE FINANCE
On many regular price items SMC offers Free
Finance (on invoice balance over £1201. 20% down
and the balance over 6 months or 50% down and the
balance over a year.
You pay no more than the cash price',
details of eligible items available on request.

GUARANTEE
Importer warranty on Yaesu Musen products. Ably
staffed and equipped Service Department. Daily
contact with the Yaesu Musen factory. Tens of
thousands of spares and test equipment Twenty-five
years of professional experience.
 2 Year warranty on reular price Yaesu products.

Heath John GW4F01 (0639) 52374 Day
(0639) 2942 Eve

SMC STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES

Bangor John G13KDR (0247) 55162 Stourbridge Andrew G48JY (0384) 390916
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Communications Ltd
MAIN DISTRIBUTOR: FACTORY BACKED
BUCKLEY, STOKE, GRIMSBY, JERSEY, EDINBURGH.

YAESU FOR VHF EQUIPMENT - `SMC' YOUR SUPPLIER

S

FT29OR & FT79OR MULTIMODE

*432MHz
PORTABLE
SSB/CW/FM

USW*
U E
P V FT69OR Multimode Transceiver 6m £259.00
E E FT29OR Multimode Transceiver £279.00
R N FT790R* Multimode Transceiver 70cm £259.00*

T SMC2.2C 2.2Ah Nicads 'C' size per set £21.60
S Y SMC8C 220mA Charger (13A Style) £9.20
A MMB11 Mobile Mount £28.19
 C CSC1A Carrying case £4.45
E M FL6010 6m 10W Amplifier £49.00

S FL2010 2m 10W Amplifier £66.55

Fr208R & Fr708R HANDHELDS

S
U E
P V
E E
R N

T
S Y
A C
E M
R S

I.

KEYBOARD ENTRY
SCANNING - L.C.D.

4 bit CPU provides:- ten memories, up -down manual
tuning. Scanning of: memory, band or between limits
(busy and clear), autoscan restart, programmable
repeater splits, and European standard synthesiser
steps. The keyboard also offers 16 tone D.T.M.F. tones
and the unit is supplied with NiCad pack, helical and soft
case.

FT208R 2M Handheld 2.5W £209.00
FT708R* 70cm Handheld 1W £189.00*
SMC.89AA Charger (slow) 13A style £8.05
NC7 Charger (base) £34.65
NC8 Charger (quick) and Power Unit £56.75
PA3 DC adaptor and Charger £16.00
FNB2 NiCad Battery Pack £23.00
FBA2 Battery pack sleeve £3.65
SMC.FLC5 Heavy duty case £25.30
MMB10 Mobile bracket £8.45

FT203R & FT703R HANDHELDS
"THUMBWHEEL"
TINY HANDHELD

Ultra compact 65W x 34D x 153H mm, synthesised handheld.
Computer aided design and component insertion with chip
capacitors and resistors has produced this modern marvel, 2.5W RF
(10.8y) (3.5W RF) (12V). It has VOX (for use with VH-2 lightweight
headset. and built in 'S'/P0 meter. Supplied with tone burst. helical
and appropriate case.

E A FT203R c/wFBA5. CSC6 etc £155.00 M FT203R c/w FNB3, CSC6 etc £175.00
E p FT203R c/w FNB4. CSC7 etc £185.00

FBAS 7.2/9V Cell case only (6 x 'AA') £6.85N L FNB3 10.8V NiCad Pack (425mAH) £33.50T E FNB4 12.0V NiCad Pack (500mAH) £38.25
Y CSC6 Soft case (FBAS or FNB3 fitting) £6.00

S
CSC7 Soft case (FNB4 fitting) £6.85

Headphone/Microphone option £14.50VH2
C 0 MH-12A 2b Speaker/Microphone option £17.69
M 0 MMB21 Mobile mounting bracket £8.00

N
SMC8.9AA Charger (slow) 13A style £8.05
NC15 Charger (quick) and Power Unit £49.95

LEEDS
SMC (Leeds)
257 Otley Road
Leeds 16, Yorkshire
Leeds (0532) 782326
9.5.30 Mon -Sat

CHESTERFIELD
SMC (Jack Tweedy) Ltd
102 High Street
New Whittington, Chesterfield
Chesterfield (0246) 453340
9.5 Tues-Sat

BUCKLEY
SMC (TMP)
Unit 27, Pinfold Lane
Buckley, Clwyd
Buckley. (0244) 549383
9.30.5.30 Tues-Sat

w

AUTHORISED
- -,

YAESUw

Fr 726R MULTIMODE UHF, VHF, HF

* aiW. " 2

FT726R TRANSCEIVER MAIN FRAME ONLY
FT726R(2) Transceiver c/w 2m
21/24/28 HF module
50/726 6m module
430/726 70cms module
SAT726
XF455MC

Full duplex module
600Hz CW filter

£619.00
£775.00
£209.00
£195.00
£259.00

£99.95
£41.85

4'

FT23OR & FT73OR FM MOBILES

FT23OR 2m Transceiver 25w £269.00
FT730R* 70cm Transceiver 10w £239.00*
MMB15 Mobile mounting bracket £14.65

*SEVENTY CMS. SUPER SAVER

FRG7700 COMMUNICATIONS RX

FRG7700
FRG7700M
MEMG7700
FRT7700
FRA7700
FF5
FRV7700

Receiver 0.15-30MHz AM/CW/SSB/FM £385.00
Receiver c/w 12 channel memory £445.00
Memory option £75.00
Antenna tuner/switch £48.25
Active antenna £43.95
Low pass filter 500KHz £11.25
VHF Convertors, 6 models, each 3 bands. From
£84.50-£94.25 each

STOKE
SMC (Stoke)
76 High Street
Talke Pits, Stoke
Kidsgrove (07816) 72644
9-5.30 Tues-Sat

GRIMSBY
SMC (Grimsby)
247A Freeman Street
Grimsby, Lines
Grimsby (0472) 59388
9.30-5.30 Mon -Sat

JERSEY
SMC (jersey)
1 Belmont Gardens
St Helier, Jersey
Jersey (0634) 77067
9-8pm Mon -Sat

EDINBURGH
SMC Scotcomm,
23 Morton Street
Edinburgh EH15 2HN
Tel 031 657 2430
10.5 Tues-Fri, 9-4 Sat

HEAD OFFICE

MAIL ORDER

S.M. HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON, SO4 4DP, ENGLAND
Tel: Totton (0703) 867333. telex: 477351 SMCOMM G. Telegram: 'Aerial', Southampton
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NEW! Britain's biggest & best
monthly magazine for sea fishermen
Containing a wealth of
information and advice from
which every sea angler will
be able to learn.
Every issue of Sea

44,*

Fishing will have two
or more superb
colour features in
our own, very CANARIES -

distinctive
style

CANARIES - 1

CANARIES -
BIG GAME
CENTRE OF THE
ATLANTIC

TOPE FROM THE
SHORE

WEST
COUNTRY -
OUR BEST
ANGLING?

SUMMER
NIGHT FISHING

PIERS - SEA
FISHING THE
EASY WAY

ON SALE
AT YOUR

NEWSAGENTS
FROM

19th JULY

/4.

CANARIES- I

- -

CONTENTS
Back to basics  Boat fishing - how, when,

where  Build your own dinghy  DIY
projects. Equipment surveys  Fish of the
month competition  Free competitions 

Individual species profiles  Letters to the
Editor  Match fishing tactics  New product

news  Personality columns  Product reviews  Readers'
questions answered  Readers' record fish lists  Sea

angling abroad  Shore fishing - all the ins -and -outs  The
story behind the record  Tide tables

SEA FISHING SUBSCRIPTION ORDER FORM
TO: Subscription Department  Sea Fishing  513 London Road 

Thornton Heath  Surrey  CR4 6AR. Tel: 01-684 3157
PLEASE SUPPLY: (tick box) for 12 issues, all rates include P & P

Inland World -Surface Europe -Air World -Air
£12.20 0 £13.10 0 £18.95 0 £26.10 0
PAYMENT Cheques should be made payable to Sea

Fishing. Overseas payment by International
ENCLOSED: Money Order, or credit card.

CREDIT CARD PAYMENT ICI 0 0 Signature

NAME ADDRESS

Postcode
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Presented b And Emmerson G8PTH

Every shack should have one. This is VERA, the Vision Electronic Recording Apparatus,
developed by the BBC in the 1950s. It recorded video and audio on giant reels of tape, and makes
a Philips 1500 look really compact. (Picture courtesy 3M)

The topics for this month are connec-
tors and feeders, which means they are
applicable to all modes of amateur radio,
not just TV, but I hope you will not stop
reading just for that. All the information I
pass on is based on hard-won experi-
ence and is generally the sort of thing
you won't find in the handbooks!

BATC convention
The thoughts were inspired by the

British Amateur Television Club's annual
exhibition and day out. It was a success-
it was well attended and there were more
trade stalls than before.

Anyone searching for a camera or
monitor should have come away satis-
fied, though the really cheap cameras
sold very early (like £5 for a non -working
modern Sanyo 2/3in model). It was nice to
see the odd Pye Lynx or two-these seem
to go on for ever- and there were several
colour cameras at sub -£200 prices.

Monitors seemed to be over -priced,
though, and I did not see many selling.
Several of the traders had new products,

such as Fortop and Wood & Douglas.
Solent Scientific had a dinky little 10mW
test transmitter for 24cm, which was
demonstrated by its deviser G8CMQ as a
creepy-peepy (the video equivalent of a
handy -talky). It would also be useful for
checking out your receiver after a period
of inactivity.

The Worthing Repeater Group had a
superb display of 'how they built their
repeater' from a junked cash register
(well, the logic at least)! L -Wave and
LMW Electronics had some nice micro-
wave bits and pieces and added a high-
tech note to the proceedings.

To the point...
Grant Dixon, in presenting this year's

Grant Dixon award, pointed out that we
had a duty to pass on the knowledge we
gained for the benefit of others. Mike
Walters, G3JVL, did just that in a packed
lecture on 23cm techniques. I certainly
learned something new and was
reminded of other points I had myself
learned from bitter experience, so it

might be worth repeating them here.
It is of course true that antennas,

connectors and feeders do as much work
in your system as the actual transmitter
and receiver themselves. At 70cm, and
even more so at 23 and 24, signals are too
precious to lose in sub -standard feeders
and connectors.

The choice of the right antenna is
important and it is worthwhile sorting out
if you want high gain whether you can
live with the narrower beamwidth you
will end up with. Multiple antenna
systems may mean that they are not all
beamed exactly on the same point on the
horizon, and long aerials must be kept
accurately horizontal to avoid firing
above (or below) the horizon.

Ca bier's choice
Just as important is the feeder. Heliax

type cables obviously offer the lowest
loss but they are expensive to buy and so
are the special connectors! Add to this
their inflexibility and size and I think you
are better off with more 'normal' types of
coax. G3JVL made the important point
that semi air -spaced cables could act as
water pipes if not properly sealed and
the braiding can also act as a capillary
wick for moisture. So do tape up the ends
of cables with self -amalgamating tape
and try to avoid installing cables on
humid days - the moisture can later
condense out inside the cable. Remem-
ber that BNC connectors are not water-
proof, so use N -type exclusively out-
doors.

When it comes down to a choice of
coax, there isn't really a choice now.
Half -inch cables are reasonable but
avoid RG-8, especially the sort sold to
CBers. It has a low braid density, which
allows half the RF to escape before it
reaches the other end of the feeder. UR-
67 is adequate but H-100 is lighter in
weight and has much improved low -loss
characteristics. It is sold at all rallies
nowadays and costs little more than new
UR-67.

Contaminated cables
Avoid buying second-hand cable like

the plague. It looks such a bargain but it
is positively evil how coaxial cables age
invisibly. I say invisibly, though a trained
eye can tell old cable. The outer sheath
tends to get harder and more brittle and
the inner dielectric goes yellow. The
braiding tarnishes to a black colour and
is almost impossible to clean or solder.
What has happened is that vinyl (from
which they make the sheathing) is not
naturally a very flexible material and so
plasticisers are added to make it more
workable.

Over time, however, these additives
may leach out and start to contaminate
the braiding and dielectric. Exposure to
the elements and sunlight hastens this
effect and gradually the plasticisers
migrate to the central polythene, raising
its dielectric constant and power factor
and hence VSWR and attenuation.

Having lost its plasticiser the outer
vinyl starts to go brittle and cracks,
allowing in moisture which corrodes the
braid. RF is inhibited from flowing
through the braid, attenuating the return
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ATV ON THE AIR
current path and allowing the forward
signal to radiate from the centre conduc-
tor. Less signal reaches the aerial from
the transmitter and as less signal can be
reflected, the 'match' as read on a VSWR
meter looks better as the cable ages. But
clever lads like you and me are not so
easily fooled now.

Of course, cable like this is useless,
even if it has been stored unused, and it
often appears at rallies at bargain prices.
But don't be caught.

People who have looked at H-100 cable
may feel it is difficult to work with, and at
first sight this is true. It is not as flexible
as 'normal' coaxes, and the sheath needs
a good knife to cut it. On the other hand
its toughness means it resists scratching
and splitting. The braiding and copper
foil are fiddly to dress and the copper
centre conductor is quite thick, and all
these factors add up to make it awkward
to prepare the cable for fitting a plug.

Connecting you now
First of all, you must use the right

connectors and the Greenpar are the
type to use, for two reasons. Firstly, the
centre conductor will fit the centre pin
without filing down (which is taboo) and
secondly because the Greenpar design
has a ferrule for contacting the braid,
rather than relying on fanning out
strands of the braiding.

Do not slit the plastic sheath

LINSUEY HOOD 300 SERIES AINPUNER PUTS.
Ultra high quality. Mosfet output, Hi-Fi amplifier kits by this
famous designer. Two models of identical appearance are
available, one giving 35 watts per channel output. the other 45.
Careful design has made these amplifiers capable of superb
sound quality. The delicacy and transparency of the tone quality
enables them to outperform, on a side by side comparison, the
majority of commercial amplifiers. Building is very easy as almost
all components are fitted on easily removed printed circuit
boards. Subsequent setting up needs only a simple multimeter to
obtain the full specified performance. Both kits come with very
comprehensive building instructions.

35 Watt Complete Kit - C79.50 45 Watt Complete Kit - E93.50
Reprints of Original Articles from 'Hi-Fi' News' C1 no Vat.

LINSLEY-HOOD CASSETTE REC0113191 CIRCUITS
Complete record and replay circuits for very high quality low
noise stereo cassette recorder. Circuits are optimised for our
HS16 Super Quality Sendust Alloy Head. Switched bias and
equalisation to cater for chrome and ferric tapes. Very easy to
assemble on plug-in PCBs. Complete with full instructions.

Complete Stereo Record/Play Kit - C25.26
VU Meters to suit - E.2.30 each
Reprints of original Articles. 75p no VS.

HART TRIPLE -PURPOSE TEST
CASSETTE TC1

One inexpensive test cassette enables you to set up VU level,
head azimuth and tape speed. Invaluable when fitting new heads.
Only E4.66 plus VAT and 50p postage.
Tape Need Deinegnilleer. Handy size mains operated unit
prevents build up of residual head magnetisation causing noise

Full details of the entire range of HART products is contained in
our illustrated lists. Ask for your FREE copy NOW.
Enquiries for lists are also welcome from overseas but please let
us have three IRCs to cover the cost of surface post or 5 IRC5 for
airmail.
In a hurry? A telephone order with credit card number placed
before 3pm will be despatched THAT DAY!
Please add part cost of postr, packing and insurance as follows

MILANO
Orders up to f10- 50p
Orders £10 to C49 - fl
Orders over £50 - f1.50

OVERSEAS
Postage at cost plus £2
documentation and handling

lengthwise; just cut around the cable and
remove a length of sheath. Remove the
braid and foil as well, and after sliding
the shell of the connector down the
cable (I know, I forget this too some-
times!), force the ferrule between the foil
and braiding. If it refuses to go use a
hairdrier to warm up the sheath and
make it more supple; the ferrule will
slide down now and after things cool
down they will grip the ferrule even
better.

Turning to connectors (both BNC and
N type) I must admit I am very fond of the
type made by Greenpar and Coline.
These use a ferrule to contact the
braiding and hold the centre pin captive.
The older designs (Mil Spec), if not
properly made up, can allow the centre
pin to slip back inside the plug (on
BNCs). This at least causes an open
circuit and may lead to a short circuit
when the pin touches the braid. Having
blown up a 'Blue Brick' in this way I have
now thrown out all my non -captive plugs!

More expense!
Reverting to G3JVL wisdom and the

way we risk our equipment by cutting
corners, Mike had some instructive
thoughts on relays.

Most stations tend to use some form of
relay for transmit/receive switching at
the bottom of the aerial feeder. Many of
these use plated phospor-bronze for

UNSLEY-HOOD 100 WATT POWER
AMPLIFIER

Our complete kit for this brilliant new design is the same size as
our Linsley -Hood Cassette Recorded 2. Kit includes all parts for
two power amplifiers with large heatsink area, huge power
supply and speaker protection circuit. Total cost of all parts is
C114.46 but our special introductory price for all parts bought
together is only £105.50.

'ALPS FF317U FM FRONT END'
Beautiful precision make High Quality variable capacitor tuned
FM Front End with Dual -gate MosFet. 2 -AM Gangs and 3:1
reduction gear.
FM range 8710 109MHz 12v 30mA Max AGC and AFC. OUR PRICE
ONLY £3.99 INCLUDING VAT AND POSTAGE (Circuit if required
35p)

'MULLARD UHF N FRONT ENDS'
Compact Varicap tuned modules, U322 is used in -ELEKTOR'
teletext decoder. U321 C9.24 inc vat. U322 £9.76 inc vat.

COMPLETE STEREO
TUNER MODULE

Three band LW/MW/FM Stereo Tuner fully assembled on PCB 165
x 85rnrn Supplied with Ferrite rod aerial and band switch fully
wired. Facility provided to drive tuning meter and stereo LED.
Only needs 12v DC supply. FM sensitivity. 2.5uV. Price only C7.99
Inc. VAT and peel.

HIGH-SPEED DIGITAL CASSETTE
RECORDER

A really super buy for the computer enthusiast. These decks,
made by Burroughs, are the real thing using a capstanless
cassette mechanism to record and replay date at 10 and 30 inches
per second. The read after write head uses an NRZ system with
separate tracks for clock and data. Power supplies of 50, -12v
and +12v are required. The front panel is fitted with a grey
Perspex cassette carrier, eject button and two indicator lights.
Control circuits contain 39 ICs on 3 PCBs. Front panel is 137mm
square and the unit is 200mm deep. These are offered in good
ex -equipment Condition at a fraction of their original cost, ONLY
044.50 inc vat and postage.
Data inc circuits and layouts of PCBs C3.50

Please Note: New Phone Number: (0691) 652894
Personal callers are always very welcome but please
note that we are closed all day Saturday

contacts which eventually gets pitted
and oxidised.lf operated by miniature
push -rods these must be capable of
condupting heat out of the relay contact
chamber (if the relay feels warm when
passing power this is a good sign)! The
ideal relay also has auxiliary detector
contacts, and a well designed system
uses these to detect that the relay has
thrown before passing RF through the
relay. Switching 'live' RF is a recipe for an
early death of the relay-and transmitter.

Even more worrying is the poor
isolation performance of some relays.
Mike said that he would like a preamp or
receiver to see no more than 1mW of RF,
though 10mW might not be lethal. Most
relays are fine at two metres and even
70cm, but give perhaps only 22dB
isolation at 24cm. If you intend to run
100W on transmit, such a relay is clearly
quite inadequate.

I must admit this quite shocked me and
sent me rushing for my calculator when I
got home. The bottom line is that if you
intend to run high power on 24 you must
use one of the better Japanese or
German relays. These also ground the
contact not connected. Otherwise you
will have to build your own, or find some
aerospace surplus goodies. The only
alternative is to put a second relay in
series on the Rx side of the main Tx/Rx
relay. Oh dear, sounds like more
expense!

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

lt)
Do your tapes lack treble? A worn head could be the problem.
Fitting one of our replacement heads could restore performance
to better than new! Standard mountings make fitting easy and our
TC1 Test Cassette helps you set the azimuth spot-on. We are the
actual importers which means you get the benefit of lower prices
for prime parts Compare us with other suppliers and see! The
following is a list of our most popular heads, all are suitable for
use on Dolby machines and are ex -stock.
HC20 Pernsalloy NOM) Need. This is the standard head fitted as
orginal equipment on most decks ,,,,,,,, ....... ..... ....... .......... C5.11
IMO High Sato Pennalley Need. A hard-wearing, higher
performance head with metal capability £5.00
111116 &indult Alloy Super Heed The best head we can find.
Longer life than Permalloy, higher output than Ferrite, fantastic
frequency response 09.91
1110651 4 -Track Need for auto -reverse or quadrophonic use. Full
specification record and playback head C9.73
1AA4111 Latest version Double Mono (2/2) record/Play head.
Replaces R484 011.90
111.1166 Standard Mounting 212 Erase head. Compatible with
above or HQ551 4 Track head 05.90
ME151 Non Standard Mounting 2/2 Erase head 04.25
H524 Standard Erase Head. Semi double gap, high efficiency

C1.50
H501 Metal Tape Erase Head. Full double gap 04.90
RS714341 Audio Visual Head. (1/2 plus top /4) [10.82
Please consult our list for technical data on these and other
Special Purpose Heads.

'STEREO AMPLIFIER MODULE'
Ready built and tested quality power amplifier module complete
and ready to use. Mains input 220/240v with power to spare for
tuner and tape deck. Size 190 x 110 x 65mm

TUNER AND PRE -AMP MODULE
Matching unit to above. Contains Long. Medium and Short wave
AM tuner. Stereo FM tuner and pre -amp with switched inputs for
tuners. tape and pickup. Complete with flywheel drive and cord
assembly. Size 400 x 220 x 63mm.
Special offer for both HOTS only C16.90

All prices exclude
VAT unless stated

SO

PsCkl
{,Vs1(fP,141NIGtit\l-

\

OVNESSik4

Sk-Vi.,0950{:ke
y. AO

9PF

80 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement AUGUST 1984



CORRECTIONS
AND MODS

Whilst every effort is made to ensure
that there are no mistakes with our
diagrams, the occasional error does
occur. We appreciate our readers'
co-operation in notifying them to us.

VHF/UHF FREQUENCY METER
(May 1984 issue)

Due to an error the foil pattern was
printed in mirror image in last
month's issue.

It has also been noted that some of
the ICs are static sensitive so care
should be taken with handling.

VR1 should have read 100K and not
100R.

YAESU FC102 REVIEW
(July 1984 issue)

It appears that part of the review
could be misinterpreted, so we
advise our readers to read their
instruction manuals thoroughly
before using.

EXT ISSUE  NEXT ISSUE  NEXT ISSUE  NEXT
NOISE

James Dick takes a look at what we call noise

AM RAD
An experimental signal generator described by

Paul Wesley Warren

DISTANCE AND BEARING PROGRAM
Steven Pocock describes his simple program

PLUS all the usual features!
New Products  News  Reception Reports ...

DON'T MISS the September issue - on sale 9th August

To be sure of your copy of Radio & Electronics World, complete the
newsagent order form in this issue or take out a subscription

EXT ISSUE  NEXT ISSUE  NEXT ISSUE  NEXT
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also noted in Band III on channel E5 via
MS.
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channel R2 but thought to have been of
Hungarian or Czechoslovakian origin.
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TVE colour test card on channel E3.r=r:  :Trio a - .
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Sporadic -E is on the way. That was the
message during April when several pre-
season openings were noted at con-
siderable strength and duration. The first
of these was noted on the 8th with a
football match from Spain on channels
E2, E3 and E4 in the early afternoon.
Other programmes followed and the
opening lasted until 1530.

Another opening occurred on the 22nd
with strong and consistent signals from
Italy on channel IA for well over an hour
from 1000 BST. The programme was a
religious service and at times it
appeared on channel IB. Italian signals
appeared again during a lengthy open-
ing which was first noticed at 1920 on the
28th. Fortunately there were no prob-
lems with identification. The normally
small 'anti -pirate' inscription of 'RAI' was
in much larger letters towards the top
right-hand corner of the picture. You
couldn't miss it!

Signals from the east were noted on
April 23. The opening was already in
progress at 1340 when the receivers were
switched on. A cinemascope feature film
was noted and, judging by the captions, it
was of Polish origin. To confuse the
issue, some captions in the Cyrillic
alphabet were seen after the film on
channel R1, with a newsreader or an-
nouncer in uniform appearing a little
later.

A new channel R1 transmitter has
opened in Poland at Siedlce close to the
Russian border and one wonders if this
may be a joint Polish/Russian service.
Several other enthusiasts noted this
transmission.

Due to tropospheric activity in Band III
and at UHF towards the end of the Easter
period, quite a few elusive stations were
picked up. At least one enthusiast saw
Polish Band III stations. Here in Derby
the main highlight was RTL Luxembourg
on channel E7 with the test card.
Normally reception on E7 is very difficult
due to the local menace (Lichfield

channel B8), but fortunately the transmit-
ter had been switched off for several
days.

DX log for April
The following log should give newcom-

ers to DX -TV an idea of just what can be
received:

2/4/84:
SRG (Switzerland) on channel E3 with

the '+PTT SRG 1' FuBK test card from the
Uetliberg transmitter; CST (Czechoslo-
vakia) channel R1 radiating the EZO-type
test card from Ceske Budejovice.

3/4/84:
CST R1, R2 on EZO test card.

4/4/84:
TVE (Spain) E3 with the GTE colour test

card; CST R2 on test pattern; MTV -1
(Hungary) with a multiburst/frequency
gratings pattern on channel R1.

6/4/84:
TVE E3 on GTE test card with several

sightings via meteor shower (MS); CST
R2 on test card.

8/4/84:
TVE E2, E3, and E4 during the early

afternoon with football followed by other
programmes until 1530.

9/4/84:
TVE E3 on colour test card; NRK

(Norway) on E4 with the PM5534 test card
including the identification 'Norge
Kongsberg'.

10/4/84:
TVE E3 on a bar test pattern with

indecipherable identification: the GTE
test card was also seen; TVP (Poland) R1
on the PM5544 with a dark background;
CST R1 on EZO test card; ORF (Austria)
on channel E2a with the PM5544 test card
and 'ORF FS 1' identification. This was

FuBK from Albis, Switzerland. Photo courtesy of AFN-TV Berlin. Photo courtesy of Jurgen
Gosta van der Linden Kiassen

22/4/84:
RAI (Italy) from 1000 BST onwards with

a religious service until 1100 via Spor-
adic -E (SpE). This programme was also
noted on channel IB; TSS (Russia) or TVP
on R1 with a cinemascope feature film
during the early afternoon via SpE.

24/4/84:
SR -1 (Sweden) on E2 with the 'TV 1

Sverige' PM5544; several West German
stations noted via enhanced tropos-
pheric conditions at UHF including the
Hessischer Rundfunk test card and `hr 3
FFTM' identification on their FuBK on
channel E37.

25/4/84:
West German trop signals including

WDR-1 (Westdeutscher Rundfunk) from
the Langenberg transmitter on channel
E9; mystery colour bars noted on E5 at
0825 via weak trops.

26/4/84:
RTL (Luxembourg) on E7 with the 'RTL

Plus' PM5544 test card; SWF-1 (Siidwest-
funk) on channel E9 from Hornisgrinde in
West Germany with the FuBK test card
and 'SWF BADN' identification.

28/4/84:
RAI on channel IA with programmes

from 1900 BST via Sporadic -E propaga-
tion.

30/4/84:
TVE E3 on a bar pattern which included

the transmitter identification 'RIVE
Gamoniteiro'. This pattern was featured
in the August 1982 edition of R&EW.

Reception reports
Kevin Jackson (Leeds) logged a few

unusual transmissions towards the end
of April via the improved trop conditions.
The 8KW NDR (Norddeutscher Rundfunk
in West Germany) outlet at Sylt on
channel E41 was seen radiating a test
card similar to the one shown in the July
1984 issue of R&EW.

Kevin's best DX event was on the 26th
when a Polish Band III station appeared

TVE identification from Andalucia, Spain
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DX -TV RECEPTION REPORTS
on a clock caption followed by an
identification caption and programmes.
Transmissions came from the channel R6
outlet at Olstztyn, a distance of 1438Km.

Adrian Patton of Grimsby has com-
mented on the growing problem of
interference in his area from a nearby
cordless 'phone installation'. He's also
experiencing problems from a home
computer. This produces negative
images throughout Band I. Has anyone a
suggestion regarding a remedy? Inci-
dentally, Adrian wouldn't mind a chin -
wag with any local DX -TV or amateur
radio enthusiasts particularly at
weekends. He may be contacted by
dialling 0472 887950.

Wigan enthusiast Tony Cater has
discovered a possible pirate radio link
just below channel E21. The identifica-
tion 'KFM 24 hours a day' has been heard
and transmissions come from the Man-
chester area. An out -of -band amateur
station has also been noted from the

same direction.
Andy Webster (Billinge, Wigan) noted

patterning over RTE (Eire) on channel IH.
Further investigations revealed an elec-
tronically generated chessboard pattern
not unlike the old Zimbabwe type. The
signal, at approximately 210MHz, later
switched to a picture showing an
amateur enthusiast and some of his
equipment, but there was no sign of a
signal on the 70cm amateur band.
Towards the end of the month, Andy
noted Sporadic -E activity on channel R1
with possibly the new Polish transmitter
at Sied Ice.

Over the Easter holiday Clive Athowe
of Blofield near Norwich refurbished his
DX shack. It now resembles an executive
suite with fitted carpets and armchairs.
He's also forwarded an executive -style
log - it's a computer print out! Band III
meteor shower goodies include CST
(Czechoslovakia) on channel R6 from
Pardubice on April 8th radiating the test

card, and TVP (Poland) from Gdansk or
Krakow showing the dark PM5544 test
card on channel R10.

The E2 outlet at Gwelo in Zimbabwe
appeared on the 20th with programmes
accompanied by Italian channel IA
signals. Gwelo appeared again on the
24th but this time with the 'ZBC TV'
PM5544 test card. Sporadic -E was active
on several occasions. The Russian '0249'
monoscopic test card came up on R1 for
about thirty minutes during the morning
of April 24. Signals from Spain on
channel E2 were also noted via SpE
during the month with a bullfight
showing all the gory detail!

DX -TV on video
Adrian Patton has taken us to task over

our recent claim that the Hitachi VT 11E
video cassette recorder has multi -band
facilities. He owns such a machine but it
is UHF -only.

There are apparently several versions

Video In
From CRT
Cathode

V

270k

VR1
2k2

+ 12V R From suitable
voltage source

47OR

/1)//

VT1 BC107

25V

Ad just value of 'R'

)77

to suit

/7

68R

OM.

Video In

CCIR
Modulator

Emitter Follower
/7777

UHF Out

Figure A Video circuit diagram

UHF Output to VCR

Isolated Aerial
Socket

NB:This is a special safety component

Russian identification caption on channel R1 Pirate TV aerials at Bergamo Northern Italy Test card from Italian pirate station
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I

I

I

I

I

I

I

I

of this particular model. The VT 11E (DS)
has multi -band facilities plus the
PAL/SECAM switch which we referred
to. The VT 11E (BS) however is UHF -only,
although according to our service
information the standard VT 11E does
possess multi -band facilities. This is all
very confusing and we wonder if the
manufacturers know themselves!

While on the subject of video recor-
ders, from time to time we are asked how
Bands I and III DX can be recorded using
a UHF -only VCR. One solution is to use a
VHF to UHF converter to extract the
signal at video.

The live chassis found in most receiv-
ers presents a problem but an attractive
method which we have used for several
years overcomes this.

It involves the use of an expensive UHF
modulator with the video tapped off at
the cathode of the crt. The reason for
using the modulator is simple: it can be
positioned inside the set with the signal
leaving at UHF via an isolated UHF aerial
socket. This is of the same type as found
on most recent TV receivers.

The idea was originally suggested by
Hugh Cocks of satellite TV fame and the
simple circuit is shown in Figure A. The
modulator is available from Sendz Com-
ponents. The 12V supply may be con-
veniently obtained from virtually any
low -voltage point within the receiver, for
instance, the cathode of the sound

YOUR RADIO AMATEURS
EXAM SUCCESS

output valve. Adjustment to VR1 should
be made for optimum results with signals
of various strengths.

Service information
Netherlands:

AFN-TV officially commenced broad-
casting on April 5 from the American
Forces base at Soesterberg. The trans-
mitter has an ERP of approximately 20KW
and operates on channel A80, which
would be equivalent to a European
channel between E70 and E71.

The horizontally polarised transmit-
ting aerial is located on a 40 -metre mast.
Programmes from AFN-TV Soesterberg
consist of video recordings and are
different from those radiated by the
station in West Germany where material
is received from America via satellite.

Norway:
NRK are expected to start a regional

television service in September. Prog-
rammes will be produced by NRK at
Sorland in Kristiansand and radiated via
three main outlets. These will be Greip-
stad on channel E2 (60KW), Bjerkreim E6
(15KW) and Lyngdal E9 (30KW). A
regional news programme will be broad-
cast on weekdays between 1745 and 1755
local time.

Belgium:
On February 20th, BRT TV2 program -

Study at home - pass first time with
RRC's Complete Home Tuition Service
 Self-contained courses, regularly updated for The

City & Guilds Radio Amateurs Exam  Fully inclusive
fees  No costly, time consuming text books to buy

 Everything you need in booklet lecture form
 Regular tests ensure you are fully prepared  Enrol

at any time  Timetable to suit you  Continued tuition
at no extra cost if you don't  ass first time

 FREE PROSPECTUS & ADVISORY SERVICE

I
Write or 'phone today for full details, and a FREE copy of
our prospectus, without obligation to:

I 2,22 THE RAPID RESULTS COLLEGE
Dept. JY11, Tuition House, London SW19 40S
vTel: 01-947 7272 (gam-5pm)- or use

our 24 -hour Recordacall Service:
01-946 1102 quoting Dept. JY11

Name
(BLOCK CAPITALS PLEASE)

Address

Postcode

My interest is

THE RAPID RESULTS COLLEGE

mes began from a 10KW ERP outlet in
Brussels on channel E25. It replaces the
E25 transmitter at Wavre which collapsed
some time ago.

TELE-2 programmes on channel E49
originate from the Profondeville outlet
which has an ERP of 50KW.

In the Brussels area the French
satellite service known as TV5 is
rebroadcast on channel E56 in PAL
colour on the CCIR-H standard.

France:
Canal Plus commenced broadcasting

on April 20 using the VHF Band III
channel 1 (176MHz vision, 182.5MHz
sound).

Scrambled programmes will be radi-
ated between 1000 and 1200 local time
with non -scrambled material from noon
until 1800.

The official starting date for Canal Plus
is November 1, 1984. Six hours of
programmes each day are scheduled but
they will be mainly scrambled with only
45 minutes per day of de -scrambled
material.

Test transmissions for Canal Plus on
channel 1 have started in the area around
Paris. The channel corresponds to the
old channel F8a.

This month's Service Information was
kindly supplied from various sources via
Gosta van der Linden in Rotterdam,
Netherlands.

SAT ELECTRONICS
PROFESSIONAL 2M VHF POCKET SCANNER

LIMITED SUPPLIES!!!
SO HURRY

A 10cm auto -scanning receiver. XTAL controlled
double superheat with squelch. LED indication of
channel and auto/manual scan SW. Contains
crystals for 9 repeater outputs and the mobile
calling channel. So you don't miss a thing on 2M.

Powered by built in 6V nicad pack and can be
run off an external 6V supply, for charging and
use. Comes complete with rod antenna, earphone
and carrying case. Can also be re-crystalled for
use between 130 Mhz and 170 Mhz

Marine Band version available soon

SAT ELECTRONICS
164 Washway Road, Sale, Cheshire M33 1RH

Tel: 061 905 1040
Please add 15% VAT P&P inc

ELECTRONICS LIMITED
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REGULATORS
LM317T Plastic TO220 variable £1.00

LM317 Metal TO3 variable £2.00

7812 Metal 12v 1A £1.00

L036 TO3 Metal 12v L037 15v ea. 50p
7805/12/15/24 plastic 40p
7905/12/15/24 plastic 50p

CA3085 1099 50p
LM 723 14 dil or TO99 50p

EPROMS/MEMORIES
2764-300ns INTEL/FUJITSU £6.50

2732A-3 Ex-eqpt. £2.50

2102 500ns AM D 80p 10/£6.00
MC6810P £1.05

POWER TRANSISTORS
TIP141,142,147 £1 ea. TIP112,125,42B 2/£1

TI P3513 £1.30 TIP35C £1.50

2N055 Motorola 50p 5/£2.00
2N055 Ex eqpt tested 5/£1.00
MJE3055, MJE2955 equiv ea. 50p
DISPLAYS
zFutaba 4digit clock fluorescent display
FLT -02-8 also 5 -LT 168J £1.50

Futaba 8 digit calculator fluorescent display
9CT-01-3L £1.50

LCD Clock display 0.7in digits £3.00

Large Clock display 1in digits £3.00

7 seg 0.3in display comm. cathode 50p

MISCELLANEOUS
QUARTZ HALOGEN LAMPS
A1/216 24v 150w £2.25

H1 12v 55w (car spot) £1.25

WOUND POT CORES
with adjuster unused
RM 7 LA4245 3/£1.00

RM8 LA4344 2/£1.00
TOK KEY SWITCH 2 POLE 3 KEYS
ideal for car/home alarms £3100+£2.00
12v 1.2w small wire ended lamps fit AUDI/VW
TR7 VOLVO 10/£1.00
14v 0.75w MES lamps 8/£1.00
Heat shrink sleeving pack £1.00

PTFE sleeving pack asstd colours £1.00

250 mixed res. diodes, zeners £1.00

Mixed electrolytic caps 100/£2.00
ITT CASS. RECORD/PLAY AM P.+cct.... £2.00
Stereo cassette deck £5.00

Stereo cass R/P head £2.50

Mono head £1 Erase head 50p
Thermal cut-out 50°C, 77°C or 85°C 50p
Thermal fuse 121°C 240v 15A 5/£1.00
Vero pins fit 0.1in Vero 100/50p
Double sided PCB pins 100/50p
TO220 Micas + bushes 10/50p 100/£2.00
T03 Micas + bushes 10/50p
RELAYS 240v AC coil PCB mounting
2 pole changeover £1 3pole c/o £1.00

Varley 24v dc 4p c/o relay 80p

Fig 8 mains cassette leads 3/£1.00
KYNAR wire wrapping wire 2oz reel £1.00

PTFE min. screened cable 10m/£1.00
TOKIN MAINS RFI FILTER 250v 15A £3.00
TDK MAINS RFI FILTER 115v 15A £1.00
IEC CHASSIS PLUG/6A RFI FILTER £3.00
Epoxy potting compound 500g £2.00

Mercury tilt switch small £1.00

Min. rotary sw.4p c/o 1/8in shaft 2/£1.00

Thorn 9000 TV audio o/p stage 2/£1.00
10m7 CERAMIC FILTER 50p 100/£20
6m CERAMIC FILTER 50p

240v AC FAN 4.6in SQUARE NEW £4.00

240/115v AC FAN 4.6in SQ NEW £7.00

12v DC brushless fan reversible
2.5in sq 2in deep QUIET £9.00

BELLING -LEE 12way block L1469 4/£1

POTENTIOMETERS short spindle
2k5 10k 2m5 Lin 5/£1

500k 1in 500k log long spindle 4/£1

40KHz ULTRASONIC TRANSDUCERS EX-
EQPT. NO DATA Pair/£1
STICK -ON FEET 20/£1

TO3 TRANSISTOR COVERS 10/£1

RECTIFIERS
120v 35A stud 40p
12FR400 12A 400v small stud 4/£1.50
BY127 1200v 1.2A 10/£1.00

1N5401 100v 3A 10/£1.00
BY254 800v 3A 8/£1.00
BY255 1300v 3A 6/£1.00
1A 800v bridge rectifier 4/£1.00
6A 100v bridge 50p
10A 100v bridge £1.25

15A 100v bridge £1.25

25A 200v bridge £2.00ea. 10/£18
25A 400v bridge £2.50

SCRs
2N6399A 10A 600v £1.00

BTX95 800v 15A £1.20

35A 800v stud £2.00

70A 500v large stud £3.00

MCR106 equiv. 4a 400v 40p ea 100/£20.00
2N5061.8A 60V.8A 60v TO92 4/£1 100/£10.00
TICV106D.8A 400v T092 3/£1 100/£15.00
TRIACS diac 25p
TXAL228 8A 400v isol. tab 2/£1.00

£1.50
CONNECTORS
'D' 9way £1 15way £1.25 25way £2

37way £2 50way £2.50

(Ex Eqpt price per pair) covers 50p ea
D9 PCB PLUG 90 deg £1.50
AMPHENOL (Centronics) 36 way plug + skt
ex eqpt £2.50

0.1in double sided edge connector 32way
ideal ZX81/SPECTRUM £1.50

0.1 in d/sided pcb plug 24+25 way £1.50

2 pole sub min connectors ideal radio
control RS 466/472/488/343 5 pairs £2

IDC CONNECTORS
25 way 'D' socket £2.00

20 way socket (BBC user port) £1.00

26 way socket (BBC printer) £1.50

34 way socket (BBC disc drive) £2.00

40 way socket £2.00

IDC CARD EDGE CONNECTORS D/S EX.
EQPT
34 way (fits disc drive PCB) £3

40 way (fits Centronics 739 PCB) £3

50 way £3.50

WIRE WOUND RESISTORS
W21 or sim 2.5W 10 OF ONE VALUE for £1
1R0 2R0 2R7 3R9 5R0 4R7 10R 12R 15R 18R 20R
27R 33R 36R 47R 100R 120R 180R 330R 390R
470R 560R 680R 820R 1K 1K2 1 K3 1K8 2K7 3K3
10K

KEYTRONICS
332 LEY STREET ILFORD, ESSEX

Shop open Mon -Sat 10am-2pm
TELEPHONE: 01-553 1863 ADD 15% VAT TO TOTAL

ELECTRONIC COMPONENTS BOUGHT FOR CASH

W22 or sim 6 watt 7 OF ONE VALUE for £1
R22 1R5 9R1 1OR 12R 20R 33R 51R 56R 62R
120R 180R 270R 390R 560R 620R 1K2 2K2 3K3
3K9 10K
W23 or sim 9 watt 6 OF ONE VALUE for £1
R22 1R0 3R0 6R8 56R 62R 100R 270R 1K8 10K
W24/ or sim 12 watt 4 of one value for £1
R50 2R0 1OR 18R 68R 47R 75R 82R 150R 200R
270R 400R 620R 820R 1K
PHOTO DEVICES
Slotted opto-switch OPCOA OPB815 £1.30
2N5777 50p 100/£261000/£190
TIL81 TO18 Photo transistor £1

TIL38 Infra red LED 2/50p
OP12252 Opto isolator 50p

Photo diode 50p 6/£2
MEL12 (Photo Darlington base o/c) 50p
RPY58 LDR 50p

TO18 LDR 50p
LEDs Red 3mm or 5mm 12/£1 £5/100
Green yellow 3/5mm 10/£1 £6/100
Flashing red 5mm 50p

Bicolour red/green 5mm or rect 50p 5/£2
DIODES
1N4151 sim 1N414B 100/£1.25
1N4148 100/£1.50
1S3740 Germanium 100/£2.00
1N4004 or SD4 1A 300v 100/£3.00
1N5401 3A 100v 10/£1.00
BA157 1A 400v Fast recovery 100/£2.50
BA159 1A 1000v Fast recovery 100/£3.50
MULTI TURN PRESETS
1OR 20R 100R 200R 500R
2K 5K 22K 50K 100K 200K 40p

IC SOCKETS
8pin 12/£1, 14pin 10/£1
18/20pin 7/£1 100/£12 1k/£80,
22/28pin 25p, 24pin 25p 100/£20 1k/£100,
40pin 30p, 16 pin 12/£1 100/£6
TRIMMER CAPACITORS small
Grey 1.5-6.4pF, Green 2-22pF 6 for 50p,
Yellow 2-16pF
SOLID STATE RELAYS NEW 10A 250v AC
zero voltage switching control voltage 8-28v
DC £2.50

VARIAC 0 to 270v 12A new uncased £20

VARIAC 0 to 130v 6A new uncased £6

POLYESTERIPOLYCARB CAPS
10n ax. 100/£2, 22n radial 100/£2.50, 47n rad.
100/£2.50
1u 250v Polyester C280 5/£1 100/£10
1u5 P/carb 15mm rad 100/£5.00
2u2 160v rad 28mm 100/£10
470n 250v AC X rated rad 4/£1

100n 250v AC X rated rad 20mm 4/£1

33n 250v AC X rated rad 15mm 10/11

BEAD THERMISTORS
GLASS BEAD NTC Res @ 20 80p
250R 1K2 50K 220K 1M4
R53 THERMISTOR £2.00

BEAD TANTALUM CAPS
47u 3v, 10u 6V3, 68u 6v 12/21 100/£6
2u2 20v 8/£1 100/£8
SMALL AXIAL CERAMIC CAPS 50V
15p 18p 22p 27p 33p 47p 68p 82p 470p 1n
10n(25v) 100/£3
STEPPER MOTOR 4 PHASE 2 9v WINDINGS

£4.50 10/£35

MIN ORDER £2.50 OFFICIAL ORDERS WELCOME
UNIVERSITIES COLLEGES  SCHOOLS  GOVT DEPARTMENTS

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)
50p OTHERWISE (LIGHT ITEMS)
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SHORT WAVE
NEWS FOR DX
LISTENERS
BY Frank A Baldwin
All times in GMT, bold figures indicate the frequency in KHz

'AII\
Ma.

\
With the 'season' in full

swing for the best chance of
reception in the UK of signals
from Latin America, I bring to
your attention the Republic of
Peru and in particular some of
the out -of -band stations that
have recently been reported.

Peru is in west South Amer-
ica with the capital, Lima,
being some 13Km from the
chief port of Callao. The
country is bounded in the
west by the Pacific Ocean and
divided by two ranges of the
Andes with high altiplano in
between.

The western range features
two high volcanoes, El Misti
and Huascaran, whilst in the
east are the West Amazon
rain forests.

The population is mostly
Indian, the Inca capital being
at Cuzco on the high altiplani,
the Inca Atahualpa being
captured and treacherously
executed by Francisco
Pizarro and his band of
adventurers - the so-called
Conquistadors, who even-
tually fought amongst them-
selves. All that sets the scene,
now we deal with the DX.

The details listed here are
correct according to the
latest information that I pos-
sess, although I should men-
tion that some of the frequen-
cies are apt to vary on
occasions - this habit being
part of the LA DX game.
Where a time is stated (not a
transmission period) it
indicates when heard.

Logging some of these Per-
uvians will prove to be far
from an easy matter. Apart
from their relatively low pow-
ers, there is the ever present
problem of the commercial
QRM which abounds around
most of the channels listed.
For these reasons alone the
successful reception by a UK
based enthusiast would rep-
resent a DX feat of no mean
order.

In frequency order for ease
of operating, we commence
with -

Radio El Sol de Los Andes,
Cuatunumi, Santa Cruz on
4254.5. The only other details

known about this one is that it
announces as being on 4225
and has also been heard on
7073.5.

Radio Frequencia Juvenil,
Cajabamba, Cajamarca, on
4361, operating a schedule
from 0000 to 0400.

Radio Inca del Peru, Los
Banos del Inca, Cajamarca,
on 4494 - not to be confused
with Radio Inca del Peru
based in Lima.

Radio Los Andes is located
in Tayacaya, Huancavelica,
where is it scheduled around -
the -clock, the frequency
being 5300.

Radio San Francisco,
Ayacucho, is timed on the air
from 2300 to 0330 on 5301.

Radio Nueva Acobamba,
Acobamba, Huancavelica, is
on 5325 where it operates
from 1100 to 0230.

Radio La Voz del Noror-
iente, Jaen, Cajamarca, on
5340 is scheduled from 1100 to
0200.

Radio Vision, Juanjui, San
Martin, is on 5360 schedule
unknown.

Radio Pucara, Jaen,
Cajamarca, is on 5560 from
2300 to 0200.

Radio Yucan, Cutervo,
Cajamarca, is on a reported
5617 from 1110 through until
0007.

Radio Bambamarca, Bam-
bamarca, Cajamarca, is on
5656 from 2100 to 0300.

Radio Acunda Mariscal
Morales, Chota, Cajamarca, is
reported on 5657 from 2000 to
0400.

Radio San Miguel, San
Miguel de Pallaques,
Cajamarca, is on 5707 from
0045 to 0250.

All of the foregoing was
retrieved from my computer
memory bank but much of it
was originally obtained from
Short Wave News, the journal
of the Danish Short Wave
Clubs International with
additional information from
the World Radio Handbook,
38th Edition, to whom ack-
nowledgements are made.

Next month I will be dealing
with some more of the Peru-
vian transmitters.

AROUND THE DIAL

African stations are listed
first and these will provide
some hours- or even days- of
endeavour and enjoyment for
those readers interested in
the short wave world.

AFRICA

Cameroon
Radio Douala on 4795 at

2052, OMs with songs in
vernacular complete with
drums and other local instru-
ments - very rhythmic.
R Douala is on the air from
0425 to 0800 and from 1630 to
2300 with a power of 100KW.

Yaounde on 4850 at 2055,
OMs and YLs with local songs
in vernacular and OM with
announcements in French.
The schedule is from 0430 to
0700 and from 1630 to 2400.
This is the National Service in
English and French.

Chad
Radio Chad, N'djamena, on

a measured 4904 at 1910, OM
with a talk in French, drums in
typical African style. OM with
station identification at 1930
in French. The schedule is
thought to be from 0500 to
2100, Saturday until 2200
although I have not confirmed
this period. N'djamena is
probably better known as Fort
Lamy; it is the capital of the
Chad Republic sited at the
confluence of the Shari and
Logone rivers. It is the centre
of the caravan trade and
somewhat isolated. The
power is 100KW.

Egypt
Cairo on 11665 at 0015,

chimes time -check, OM with
station identification and the
news ih Arabic in a prog-
ramme of the Domestic/Ex-
ternal Service, scheduled on
this channel from 1900 to 0030.

Kenya
Nairobi on 4934 at 0334, OM

with recitations from the Holy
Quran in the Eastern Service
programme timed from 0250
to 0630 and from 1420 to 2010

(General Service on Sunday
only until 2110).

Libya
Tripoli on 11815 at 2003, OM

with a talk in Arabic in a 'Voice
of the Greater Arab Home-
land' programme, timed on
this frequency from 1800 to
2100 and from 2300 to 0330.
English to North America in a
Radio Jamahiriya presenta-
tion is timed on this channel
from 2100 to 2250 although the
timings of these programmes
are apt to vary from day to day.

Nigeria
Radio Nigeria, Lagos, on a

measured 4932 at 2103, OM
with a newscast of both
African and world events.
This is the Educational Ser-
vice which is on the air from
0400 to 2300.

Sao Tome
Radio Nacional on a mea-

sured 4807 at 2026, music in
the fast rhythmic local style,
OM with announcements in
Portuguese. This one is sche-
duled from 0530 to 2300
(Saturday until 2400) and the
power is 10KW. Sao Tome has
recently come to life again
after an absence of about
eighteen months. Similarly,
Chad mentioned above went
silent in 1979 but re-emerged
earlier this year.

Senegal
Dakar on 11895 at 0612, OM

with a newscast in French, a
short interlude of some
orchestral music then OM &
YL alternate with announce-
ments during a French prog-
ramme for West and Central
Africa, daily from 0600 to 0800.

AMERICAS

Argentina
Radio Rivadavia, Buenos

Aires, on a measured 5882 at
0150, a commentary in Span-
ish describing the events
during an exciting, appar-
ently, futebol (football) match
between two local teams.
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SHORT WAVE NEWS
R Rivadavia is on the air

Monday to Friday inclusive
from 2100 to 0200 but
extended to 0400 on football
events, Saturday from 2300 to
0400.

Brazil
Radio Emisora Rural, San-

tarem, on 4765 at 0048, OM
with a sporting commentary
in Portuguese, the signal
surprisingly riding over that
of the R Moscow relay in
Havana. R Em Rural is on the
air from 0800 to 0300 at 10KW.

Radio Nacional da Amazo-
nia, Manaus, on 4845 at 0026,
OM with a local pop song in
Portuguese, OM with
announcements. The sche-
dule is from 1300 to 0800, the
power 250KW.

Radio Bare, Manaus, on
4895 at 0039, YL with a ballad
in Portuguese complete with
guitar backing. R Bareis on
the air from 0830 to 0130 with a
power of 1KW.

Radio Cultura do Para,
Belem on 5045 at 0053, a
programme of recorded local
pops, OM announcer. The
schedule is from 0700 to 0300
with a power of 10KW.

Radio Nacional da Amazo-
nia, Brasilia, on 11780 on 0125,
OM announcements in Portu-
guese, YL with a pop song,
OM with station identification
at 0130. This one radiates from
0800 to 1600 and from 1800 to
0200 with a power of 250KW.

Radio Globo, Rio de
Janeiro, on 11805 at 0120, OM
with a sports commentary
then OM with promos.
R Globo operates from 0800 to
0400 with a power of 10KW.

Radio Clube de Pernam-
buco, Recife, on 11865 at 0125,
OM a talk in Portuguese,
announcements then
promos. RC de Pernambuco
is scheduled from 0900 to 0400
with a power of 1KW.

Colombia
Radio Guatapuri, Valledu-

par, on 4815 at 0320, OM with a
local pop song, OM with
announcements in Spanish.
The schedule is from 1000 to
0500 with a power of 10KW.

Radio Sutatenza, on 5095 at
0323, OM with announce-
ments in Spanish then a
programme of recorded local
pops. On the air from 0900 to
0400 at 50KW.

Ecuador
CRE Guayaquil on a mea-

sured 4656 at 0136, OMs with a
discussion in Spanish and
several mentions of Guaya-

quil. Radio Dif del Ecuador
(CRE) operates from 2300 to
0400 with a power of 5KW.

Radio Luz y Vida, Loja, on a
measured 4851 at 0339, OM
with a local pop song in
Spanish, OM announce-
ments. Sometimes on a 24 -
hour schedule but normally
from 1045 to a variable 0400.
The power is 5KW.

Peru
Radio Ondas del Titicaca,

Puno, on a measured 4922 at
0019, OM with a talk in
Spanish about Peruvian
affairs, several place names
being mentioned. Slightly
muffled speech and some
echo -effect probably due to
studio conditions. This one
operates in Spanish or
Aymara - the local Indian
language - to the schedule
0945 to 0300 with a power of
1KW.

Venezuela
Radio Valera, Trujillo, on

4840 at 0315, OM with station
identification, promos in
Spanish then into a prog-
ramme of local pops. R Valera
is on the air from 1000 to 0400
with a power of 1KW.

Radio Capital, Caracas, on
4850 at 0012, OM with
the station identification,
announcements and local
pops. The schedule is from
1000 to 0500 and the power
1KW. Recently reactivated,
this one has been off the air
since 1978.

Radio Barquisimeto on 4990
at 0339, OM announcements
in Spanish, OM ballad-rather
sorrowful at that! The sche-
dule is from 1000 to 0400 with a
power of 15KW.

ASIA

China
Radio Beijing on 9900 at

2014, YL with a talk during the
Standard Chinese transmis-
sion directed to Europe and
North and West Africa and
timed from 2000 to 2100.

India
AIR (All India Radio) Delhi

on 9665 at 1957, OM with
announcements, frequencies
and times of transmissions
then YL with a newscast
during the English prog-
ramme for the UK and West-
ern Europe, scheduled from
1845 to 2230. Also logged in
parallel on 9755.

AIR Delhi on 11620 at 1317,
OM with a talk in the
Sinhalese programme to

Asia, timed from 1300 to 1330.

Iran
Teheran on 9770 at 2030,

trumpet call, OMs with a
military marching song then
OM and YL alternate with a
newscast in Persian (Farsi).
Schedule on this channel is
unknown. Also logged in
parallel on 9022.

Israel
Jerusalem on 11655 at 0120,

OMs and YLs with a discus-
sion about local politics dur-
ing an English presentation to
the Americas and Europe,
scheduled from 0100 to 0125.

Jerusalem on 9815 at 2004,
OM with news comment in the
English programme to Africa,
Europe and North America,
schedule from 2000 to 2030- a
more reasonable time than
the above for many readers
perhaps.

North Korea
Pyongyang on 9360 at 1823,

YL with announcements,
local music and songs in the
French programme to
Europe, timed from 1700 to
1850.

Saudi Arabia
Riyadh on 5875 at 0254,

interval signal, national
anthem, OM station iden-
tification in Arabic at sign -on
of the Domestic Service
General Programme which is
on this channel from 0255 to
0500 and from 1000 to 2300.

Sri Lanka
Colombo on 11800 at 1734,

local -style music and YL with
a song during the Urdu trans-
mission to East Africa and the
Middle East scheduled from
1645 to 1745.

OM with station identifica-
tion and news in the English
programme to the same
target areas and timed from
1745 to 1815.

Turkey
Ankara on 9695 at 2120, YL

with a song, local -type music
during the Turkish prog-
ramme for Turks abroad, fea-
tured from 1600 to 2200 on this
frequency.

Yemen Arab Republic
San'a on 9780 at 2020, OM

with some songs in Arabic
complete with local orches-
tral backing during the all -
Arab transmission on this
channel from 0300 to 0700 (to
1000 on Friday) and from 1100
to 2110.

EUROPE

Austria
Vienna on 11660 at 1858,

interval signal, OMs with the
station identification in
French, German and English,
frequencies, then into the
German transmission for
Europe, North Africa, the
Middle East and South and
West Africa, scheduled from
1900 to 2000.

Spain
Madrid on 11880 at 2040, YL

with a news comment on both
local and world events in the
English presentation for
Africa, timed from 2030 to
2130.

Greece
Radio Macedonia on 12000

at 1004, YL with folk songs and
music, YL with announce-
ments in Greek. The schedule
is from 0355 (Sunday from
0425) to 2305.

Malta
Deutsche Welle (Cologne,

West Germany) relay on 11795
at 1417, YL with announce-
ments during the German
programme for Europe, the
Middle East, South and South
East Asia, timed from 1400 to
1600. A news comment fol-
lowed.

Portugal
Lisbon on 11800 at 1506, OM

with a football commentary in
the Portuguese programme
for India and the Middle East,
scheduled from 1400 to 1600.

CLANDESTINE
National Voice of Iran on

5915 at 1932, OM with a talk in
the Persian programme with
several mentions of Ayatollah
Khomeyni. The Persian
(Farsi) language is used from
1730 to 1745, 1800 to 1815 and
from 1930 to 1945. Seda-ye
Melli-ye Iran is pro -Soviet
(transmissions emanate from
the Baku transmitters) anti -
US but hostile to Khomeyni
although originally they were
pro-Khomeyni.

NOW HEAR THESE
Abidjan, Ivory Coast, on

11920 at 0600. Radio Amazons,
Iquitos, Peru, on 5060 at 0345.
At 5KW the schedule is from
1000 to 0500. Melbourne on
11790 from 1500 to 1600 and
from 2000 to 2030 on this
channel. Also have a try for
signals from the standard
frequency and time signal
stations.
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DECEMBER 1983
Designs - Poor Man's Spectrum
Analyser Part 2; Communications
Building Blocks Part 2; A 4001/4011
Tester; Continuity Tester. Features-
Inside the Sinclair Flat TV, An in-
depth probe; A Circuit Designers
Guide to Batteries; Data File on
Op -Amps Part 1; Metal Detectors in
Warfare; Data Brief 1-LM1821S Video
IF PLL Synchronous Detector; Data
Brief 2-SL6270 Gain Controlled Audio
Amplifier; An RS232C Interface for
Your Dragon 32. Reviews - ALDEN
Weather Chart Recorder Kit;
Digithurst MicroSight 1.

APRIL 1984
Designs - One Night's Work (IF
Oscillator) ; HF Linear Amplifier; The
Piano Keyer - only £5 for Perfect
Morse; Peak -Reading LED RF
Wattmeter; Speech and the
Computer - Make the Beeb Micro
Talk!; 2 Metre Tiger Antenna.
Features - Hall Effect Devices -
Exploiting Magnetisms' Effect on
Conductors; Data File - CMOS
Bilateral Switches and Multiplexer/
Demultiplexer ICs; Data Brief -TD
2002A Linear IC

JANUARY 1984
Designs - Communication Building
Blocks (Active Antennae); FAX
Receiver; RGB Interface for the
Ferguson TX -90; A Couple of Voltage
Detectors; LCD Capacitance Meter;
Cymar Q -meter (An aid to winding
coils); Zener Diode Checker; A
Drinker's Delight; LCD Display
Option for the Rewbichron II.
Features- A Novel Receiver (Sony):
Capacitors for Coupling, De -coupling
and Filtering; Data File on Op -Amps
Part 2; Farewell to Test Card 'F'; A
Soundboard for the Jupiter Ace; Data
Brief - MC1377 Colour Signal
Encoder.

MAY 1984
Projects -One Week's Work (VHF/
UHF Frequency Meter); Spectrum
Analyser Update; Assembling a Logic
Probe Signal Generator; 2 Metre
J -Stick Aerial; SX-200 Relative S -
Meter.
Features - Data File - 4046B Phase -
Locked Loop CMOS IC; Hamey
HM203-4 Oscilloscope review; A
Beginners Guide to Meteor Scatter
Propagation; High & Low
Measurements - A Guide to
Measuring Outside the Conventional
Ranges

FEBRUARY 1984
Designs - Switched Mode Power
Supplies; Crowbar Protection
Circuit; Switched Step Attenuator;
Universal NiCad Charger;
Communications Building Blocks (IF
Amplifiers); Real Time Calendar
Clock Features - Data File on Op -
Amps; Six Antennas from Three
Wires (Double your directions
without doubling your cost);
Designers Update (Helical Filters);
Moving Pictures from Wax -
'Phonovision'; Computers,
Communications and Applications;
Data Brief - Low cost, wide range
varicap diodes.

JUNE 1984
Projects - Microprocessor
Controlled Dot Matrix Printer; One
Nights Work - Replacement Plug-in
Module for 2532 EPROM; A low-cost
Frequency Standard; Radio
Frequency Bridge; Modifying the
RGB Interface for the Ferguson TX90.
Features - High Speed Data
Transmission; Trio-Kenwood TS -430S
Transceiver; ZX Spectrum Data
Transmission Program; Data File -
National Semiconductors LM Range
of Dual Audio -Preamplifier ICs; Data
Brief - MC 1648 (SL 1648) Voltage
Controlled Oscillator; HP41CX
Calculator Review

--"Radias
Electronics

MARCH 1984
Designs - Modifying the Pye PF1
Pockettone Receiver; Communi-
cations Building Blocks (IF
Amplifiers); One Night's Work (Audio -
Amp); 200W PEP Transmatch.
Features - Sony ICF 760CD Receiver;
Data File on Op -Amps; UOSAT-B; AKD
Absorption Wavemeter; Data Brief -
Hitachi HA 1197 AM Tuner; Oscar 10
and its Orbit Parameters;
Programmable Sound Generator (the
AY8910 family); Random Morse
Computer Program; ICOM World
Clock.

JULY 1984
Projects - VLF converter, a unit for
the very low frequency; Teleprinter
Terminal Interface; Multifunction Test
Instrument, a versatile piece of test
equipment; Building the Fortop TVT-
437; Improving Indoor Aerials, getting
better reception without an aerial
amplifier; Logic Probe for CMOS and
TTL's.
Features; Amplicon Digital Panel
Printer; Oscar 10; Yaesu FC102
Review; Data File - audio power
amplifiers; Images of the World, a new
publication review.

RADIO & ELECTRONICS WORLD
TO: Back Issues Department Radio
Electronics World Sovereign House
Brentwood  Essex  CM14 4SE

BACK ISSUE ORDER FORM
& PLEASE SUPPLY: (state month and year of issue/s

required) [NOTE: January & February 1982 issues not
available]

NAME:

ADDRESS:

POST CODE

PAYMENT ENCLOSED:
at £1.00 each

Cheques should be made payable to Radio A Electronics World Overseas payment by
International Money Order or credit card

CREDIT CARD PAYMENT: 10

SIGNATURE
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FREE CLASSIFIED ADS
FREE CLASSIFIED ADS CAN WORK FOR YOU

We are pleased to be able to offer readers the opportunity to sell your
unwanted equipment or advertise your 'wants'.

Simply complete the order form at the end of these ads, feel free to use an
extra sheet of paper if there is not enough space on the order form. We will
accept ads not on our order form.

Send to: Radio & Eloctronies World Sovereign House, Brentwood, Essex
CM14 4SE.

DEADLINE AND CONDITIONS
Advertisements will be inserted in the first available issue on a first come first
served basis. We reserve the right to edit and exclude any ad. Trade
advertisements are not accepted.

FOR SALE
 Ham int Major M588 USB, LSB, AM, FM, 26.515 to
27.855MHz, 5KHz shift. Zetagi BV131, 200W linear
amp. Eurosonic 178 power/SWR Mod/FS meter -
matcher. Zetagi P27, RF preamp. All superb
condition, only eight months old. Current owner
now licenced. £130 or exchange HF receiver in
good condition. Tel: Camborne 0209 718021
 Yaesu FT101E, good condition, with 600Hz filter,
fan, and fist mic. £285. Yaesu YC601 digital
frequency display (fits all Yaesu 101 and 401 series
TRCVs) £75 (perfect condition). Maurice (G6IMV),
18 Mossvale Grove, Washwood Heath, Birming-
ham, B8 -30J.

Yaesu FT707 and FC707 ATU. Mike bracket
original boxes and manuals, extra bands K -tone
fitted all mint cond £450 the lot. Pete Stevenson, 6
Netherhouse Place, Commanhead, Glasgow, G34-
ODT Tel: 041-771-7611
 Zenith R7000 £350 mint, exchange 35mm Nikon
camera, video recorder, WHY. C Haynes, 13 Lionel
Road, Eltham, London SE9 6DQ. Tel: 01-850-1543
 Swop Stereo, cost £750 for transceiver. sorry no
cash, on the dole. Just taken licence. Also radio
controlled model aircraft cost £200 WHY. Full
details. Tel: 051 489 2668
 Eddystone 830/X Rx £30. Audioline 341 FM/CB
£25. Rama ext SP £5. RD6 resistance box 152 to
1MHz £15 ono. 2x, 6µF, 500V capacitors £1.00 pair.
14004, 400V capacitor 50p. 1800 µF, 250V both BX
Daly. 1-35004, 30Vdc capacitor 20p. Dual 0/P 164,
350v capacitor. Also 6x Newmarket 404 transistors
10p ea. Pye radio telephone POA and various other
bits + pieces POA. Bob Jones. Tel: 0685 74061
 Colour printer/X-Y plotter, Type CGP-115, four-
colour pen mechanism, selectable 40/80 character
width printing, relative and absolute graphic
modes, extras, £110 ovno. Tel: Mike GM4UKG,
QTHR, Inverkeithing (0383) 416688.
 Trio R600, mint condition, four months old,
receiver used very little £230 ono. Global at 1000
ATU, good condition £20. T Corbett, Sunnyside,
New Road, Coedpoeth, Wrexham, Clwyd, North
Wales. Tel: Wrexham 757435 (after 6pm).
 Scopex 14D-10 double trace CRO. Bandwidth 10
MHz. Absolutely as new condition. Cost £289,
accept £150. Complete with manual and muff. Tel:
Reading 883799
 IC2E, Spkr Mic, BP4 battery case +6 Nicads,
DC1, 12V adaptor, mobile charging lead, cases, all
standard accessories £140. 20W PA, suits 2E, £20.
Rx converter, 2m input, 10m output, £10. Wanted,
FT290. Dan Glover (G6RMA QTHr). Tel: (0322)
524938 (evenings only)
 SWL report forms designed for maximum
information about your listening post. Give real
meaning to your DX reports. Derek Rout, 3/137
Champion St, Christchurch, New Zealand.
 Pye Tx/Rx 1.6/3.9 KHz, 50W, spares, manual. As
new, offers. BC221 freq meter, charts, PSU vgc £40.
Dane test oscillator 0.1 10000Hz, dual quad output,
vgc £40. Serviscope with new spare valves £40.
Airmec VTVM, Type 219, vgc £35. Marconi VTVM,
TF899, vgc £20. Metrix MX202B, VOM, vgc £45.
Racal SSB adaptor RA218 less crystals, as new,
offers. Valves QV08/100, QF41, 723A/B, KT66, 11E3,
QU37, 3C45, 5R4GY, 6CH6, CRTs DG -18-14A,
RMT59. Shack clearance. Tel: 0502 715419
 Complete 80M through 70cms station. TS130V
transceiver, MMT144/28, MMT432/28, VF0120,
DFC230, YK885N, RF switching module and all
interconnecting cables. Demonstration available.
Prefer not to split. £710 ovno. Carriage at cost or
local delivery. Phone or write to Graeme G6CSY
QTHr at Orpington (0689) 29230 evenings.
 2m FM amplifier by Catronics Ltd, 11.5W in, 40W
out plus spare new 11.5 in 40 out transistor and
circuit etc £25. Hardly been used. 2m speech
processor with internal 9V battery, also multi plug

to fit Yaesu transmitter, as new £15. Tel: Nelson
68548
 Realistic 5 band DX200 receiver £75 ono. A Parr,
3 G roes Lwyd, Abergele Clwyd. Tel: 0745/822176
 Ex EMI research lab's parabolic four foot dish
with tripod mount. Part motorised low windage
sited in Hampshire £125. Buyer collects phone
Looe (05036) 4339 G8MRB
 Realistic DX160 Comm Receiver 50KHz to
30MHz coverage in 5 bands. Separate speaker,
amateur and broadcast bands. Mains or 12Vdc
operation. Little used. Al condition. Boxed £50.00
ono. 10M to 2M receive converter to listen to 2M
amateur band. £10.00. C Walker G4XSE Tel:
Bishop's Waltham (Hants) 3511
 Armstrong AF208 chassis with full data and
speaker. Radiomobile car radio model 1085XT with
speaker. Also Bush radio type AC11. Long medium
short waves. Needs dial panel. All in good working
order. Offers please or exchange for small short
wave radio, such as Mohican GC -14, Codar T28, or
any similar type. WHY. Arthur Hyde, 54 The
Causeway, Pagham, Bognor Regis, Sussex P021
4PG. Tel: Pagham 3256
 Pye Cambridge 5W VHF mobile transceiver.
Easily modified to 2 metres £15. Carriage extra.
'Artificial Satellite Observink' by H Miles. The best
book available for information on orbital predic-
tions, telemetry, radio tracking and visual observa-
tion of satellites. Brand new, £5.50. K H Law, 11
Springhill Road, Saffron -Walden, Essex CB11 4AH.
Tel: 0799 21388
 Yaesu FRG 7700, good condition, bargain at only
£210. Tel: Yeovil 29313 (evenings)
 Yaesu FT48OR as new condition, boxed with
manual etc £260 ono. Nakamichi cassette deck
model 350 boxed as new £60 ono. Rank, Bush,
Murphy, colour monitors, Ex -BBC, working £50
each or all ten for £450. Tel: Guildford 0483-571134
(evening -weekends)
 Labgear LG300 CW transmitter, covers amateur
bands. Also Woden UM2 power supply and
modulator. Neither in working order but could be
made workable. Ideal for valve enthusiast, circuit
diagrams also available. £70 the lot. Buyer must
collect. A Mackay, 20 Broom Covert Rd, Swinfen
Hall, Lichfield, Staffs. Tel: Shenstone 480909 (after
6.30pm)
 Code Master CW/RTTY Decoder +Morse tutor,
CWR 610E £120.00 (G4UVJ). Tel: Canvey Island
697978 (QTHr).
 Help yourself to a pass in the RAE. Where ever
you live the Dover YMCA Radio Club help you.
Write now for information to RAEC, Dover YMCA, 2
Leyborne Road, Dover CT161SN. Our oldest
student passed the RAE and CW at age of 87 years.
Don't wait that long. P J Pennington, 146 Elms Vole
Road, Dover, Kent. Tel: 0304 20300
 Oric 48K plus Oric chess and other software £95
(or swop for Spectrum 48K). Heathkit RAI amateur
bands receiver £45 ono. Tel: Loughborough 268136
(after 7pm).
 Shack clear out. Grommets mixed sizes 100+
£1.00 bag. Washers, non-metallic, with Vein and %in
holes different sizes rubber/fibre/insulation 2,000
£7.00. Three tone buzzers, will work on 9V to 12V
fixed to PCB, 3in x 1/w/in, beautifully made, box of
40 £2 each. Pots all 22K Lin small size, 10 for £1.
Packs res/cap/tran/100+ £2.50. Polypropylene
twine light, strong, 2001b breaking strain, 100 yard
rolls £1. Fuzz boxes £9. D Martin, 29 St Johns Close,
Leatherhead, Surrey.
 Cossor 1035 'Scope good condition with manual
£15, Mono DX -TV chassis audio video in/out £10,
Pye, Bush, EMO, Philips CTV spares/panels,
Philips/Pye portable TV. Chassis all cheap to clear
or exchange -what have you? Mains transformers
HT & LT. Also to clear. Mr A Bouskill, 129 Lyminster
Road, Sheffield, S Yorks S6 1HY. Tel: (0742) 311191

 Hameg scope HM203-4 as new £250. Realistic
scanner 2003 60 channel. Unused £190. Realistic
speaker £5. Revco discone aerial unused boxed
£30. Home built bench power supply 0-30V 2amp
£25. Workshop clearance, wire small drill, bits and
peices etc £15. All collect or plus carr. Edwards, 2
Beach Road, Burton, Bradstock, Bridport, Dorset
DT6 4RF. Tel: 0308 897625
 For sale. DX200 communications receiver, vgc.
1.8-30MHz + long wire antenna and full instruc-
tions. Good for SWL beginner £68 ono. Philips
black and white portable television, excellent 20in
screen vgc £68 ono. Hitachi radio portable
FM/MW/LW, very smart, £13 + case + earphone.
Nice present. Laurence Mendes, The White
House, Chapel Lane, Mickleton, GL55 6SD. Tel: 038
677 727/798.
 Creed 75 page printer with stand, paper winder,
6S tape reader, Creed 80-0-80 power supply, lots of
paper rolls & tape, all in wkg condition. Buyer
collects £25.00 the lot. Ring after 7pm week days.
Tel: Mike (G8ATK) 0252 715765.
 Computer printer for sale. TTL level input. Uses
ordinary 81/2in wide paper. C/W power unit, built-in
interface, software (tape and printout). Modified
Creed 7B. Can be seen working on my Acorn Atom.
£50 buyer collects. Also four 2708 EPROMS,
offers? Or will exchange for a 2716 or 2532. N J
Tubb, 35 Burns Road, Pound Hill, Crawley, Sussex.
RH10 3AT. Tel: Crawley 513354 (evenings).
 Closed circuit TV camera with b/w monitor for
sale. Two sets available each with 61/2metres
cable, £65 per set. Stereo reel-to-reel recorder
(Cossor), 2 speed, track transfer, etc. Complete
with stereo microphone, £40. Microphone mixer
£5. Fifteen 5in floppy disks (used) £1 each. Three
storage boxes for 5in disks £1.50 each. Buyer
collects large items or pays carriage extra to price
asked. All items must go!! Dennis Lyons. Tel:
Shipton-under-Wychwood (0993) 830248 or
Nuneaton (0203) 385614 (answer service).
 Yaesu FT290R. MuTek, carry case, rubber duck
and 25W linear, all mint. £250 ono. Yaesu 70cm
FT79OR and FL7010 linear brand new, used 5hrs
only, £270 ono. All equipment only used in shack. J
Beam 12XY 70cm new, in box £20. Advance 10A, 13V
power supply £20. Phone 0728 2952. House move
forces reluctant sale.
 Realistic PRO2001 scanning receiver 16560
freqs. Complete with discone antenna and
VHF/UHF portable antennae. £90.00 ono. Also
Realistic DX200 comms. Receiver £65.00 ono. Both
in mint condition complete with handbooks and
original packing. Also Lowe TX40 CB TX/RX
complete with SWR meter, matcher and AR2
antenna. £30.00. Tel: 0302 841530.
 National NC81C Ham bands receiver, metal
tubes, rare 1937 USA Rx, working, £75. OST's 1926
to 1948, approx 150, offers. All following new,
boxed, CDE BT1A rotator, £85. AR30 £40. Mirage
B108 linear, 144MHZ 80Watts + remote relay £85.
Mics, Yaesu YD148 desk dual Z, £15. Sure 401A, HI -
Z, £10. Trio MC35S, HI -Z, £10. Mobile mounts,
TS130, FT707, £10 each. Kenpro bearing KS -065,
£15. FT707 linear relay, £15. FF501DX filter, £12. AEC
SWR50A SWR/Watt £10. Phone: 0202 510400.
 Sony CRF-320 HF + general coverage receiver
sell £325, or swap 2 metre multimode. Tel:
(Glasgow) 041-551-9117 evenings.
 Sony IFC 7600D radio. New May 1984. Controls
rather small for my fingers. Cost £170 asking £140.
Tel: Worthing 49978.
 SX200N scanning Rx with PSU VGC £190 ono.
KW2000A complete with PSU - LS good condition
with shure 444 mike £180 ono. Approx 230 Rx and Tx
valves mostly new, offers. Twin meter SWR, new
£10. Letters only please. Buyer collects or carriage
extra. D Bemister 69 Woodfield Drive, Gidea Park,
Romford, Essex.
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FREE CLASSIFIED ADS
FOR SALE

 Yaesu Transceiver Monitorscope Y0301,
checks transmitted and received signals con-
tinuously, for all modes including RTTY, built-in
two tone audio oscillator for transmitter adjust-
ment, can also be used as an oscilloscope for many
measurements. Cabinet is the same style as
FT221/FT301. Wide range of I/F input, can be used
with FT101, FT221, FT301 etc. Brand new, never
been used, complete with handbook and all
cables, £125.00, carriage extra. G4CRW. Tel: 0753
42301.
 Practical Wireless back issues. May, Nov 74; Jan
to Mar 75; Sep to Dec 75; Feb to Dec 76: Apr, Oct 77;
Jan, Feb 78; Mar 80. 24 copies in all. 80p each
including post or offers for the lot. David Wyatt, 6
Whittington Road, Oswestry, Shropshire, SY11
1HY.
 Cossor oscilloscope, Model 1049, circa 1950.
Double beam dc to 100KHz. Probably working, with
manual and circuit. £5 to strong caller (weight
751b). Tel: 021 552 2494.
 RCA AR88 Rx with spare set of valves and full
manual £55. D J Plant, 15 Heathcombe Rd,
Bridgewater, Somerset TA6 7PD. Tel: 0278 423288.
 Sugiyama F850 multi -band, multi -mode trans-
ceiver. Coverage from 1.4MHz through to 148MHz
with HF5 antenna and Kenwood MC80 microphone
£700 ono. Kenwood V -UHF transceiver TS -770
144MHz to 440MHz with MC50 microphone, and
Jaybeam MBM88 antenna £575 ono. SP400
loudspeaker to suit FT400 range £15.00. Manual for
Telequip D43, D43R, AW S43 scope £5.00. HF-60
1KHz to 55MHz frequency counter £25.00. Tel:
Telford 49306 after 7.00pm weekday (Ask for John,
G4LMA).
 Trap dipole 10-80m with coax, vgc, Z12. 70cms, 19
ele Tonna very good condition £9.4 ele Jaybeam, 4
metres, good condition £11. G4NRG. Tel: Brent-
wood 810831.

WANTED
I need a needle movement and scale assy

(horseshoe magnet) for my 1950's AVO, Model 40,
can pay reasonable price. Clive Fortnum, 11 Ayr
Close, Stamford, Lincs PE9 2TS. Tel: 0780 64543
(after 6pm).
 Urgently, a service manual of Ekco A172 valve
mains radio (showing drive cord in full). Engineer
would like to get this set working as soon as
possible. Mike Horne, Barkwith House, Haylings
Road, Leiston, Suffolk. I P16 4DJ. Tel: 0728 830039.
 70cm QRO amps 2 x 4CX250 etc. Also big valves
8877 4CX1000, 4CX1500 bits and pieces for VHF,
UHF amps bases transformers etc. Reg (GW8VH I).
Tel: 0639 821308.
 HF linear amplifier, FL2100Z or equivalent. Also
require memory type Iambic keyer. Please state
condition and price required. P R Carre, GU4XEA.
Write to Coniston, Hautes Courti Is, St Sampsons,
Guernsey. Tel: 0481 56321.
 Cash waiting for following: Icom equipment
IC751 or IC745, SM6, AS30 or similar AT500, SP3,
IC2KL, 2KLPS, IC290D. Contact GW4MTY, QTHR.
Tel: 0269 844061 (anytime).
 Pye Pocketfones, Type PF1 Tx. Tel: Chris,
Reading 661075.
 Operators manual or circuits for Tektronix 531A
oscilloscope with Type D plug in unit. Buy or
borrow or photocopy. All expenses paid. Peter
Makin, 6 Fairisle Close, Clifton Estate, Nottingham
NG11 8GD. Tel: Nottingham 215460.
 Circuit diagram or manual for solatron scope
type D300. T Heeley G35WU, 34 Worlaby Road,
Scartho Grimsby, South Humberside DN33 3JT.
Tel: 751537.
 Oscilloscope tube new or s/h for telequipment
scope type D83. Complete mainframe considered.
G Jackson, 17 Newnham Close, Hartford, Hunting-
don, Cambs. Tel: (0480) 58065.
 A handbook for Labgear LG300 TX (1955) and a
service manual (not a handbook) for Racal 17L RX.

Will gladly pay for a loan of either to photocopy. If
you do not wish to sell. Phone of write. Dave
GM4RKA (QTHR) 0875610778. All letters answered.
David Marshall, Beech Cottage, Main Street,
Ormiston, East Lothian, EH35 5HT, Scotland.
 HRO, 14 to 30 Mc/s gen coy and any band spread
coils. Also wanted Labgear LG 300 transmitter with
modulator, or similar Tx. Ray Bisseker (G3SRO), 88
Chapel Lane, High Wycombe, Bucks. Tel: 0494
34786.
 Pair of Partridge output transformers, Type
WWFB or CFB for 'Williamson' amplifier. Also
Garrard 301 turntable. Tel: 0892 40022 (evenings).
 German WW2 equipment for collection. Condi-
tion not all important. Also manuals and parts
wanted. Offer WS19 or cash in return (0Z8R0). R
Otterstad, Uejdammen, 5 DK-28Y0, Holte,
Denmark. Tel: 02-801875.
 Teletex adapter for ordinary TV -set. Must be in
good condition and able to work without any
alteration of TV -set. S Sakamoto, 53 Appleford
Drive, Abingdon, Oxon OX14 2BX
 Vintage wireless equipment, early amateur
gear, old American communication receivers, old
domestic radios, any condition or incomplete, also
old magazines, books, manuals. Tel: 0202-510400
 Denco octal plug in coils. Green 1 and 2. Blue 1
to 5. Tel: Bristol (0272) 844584
 Yaesu FC902 or similar also other makes of ATU
considered like Trio 230 KW107 SEM etc. Also
wanted Yaesu FTV902R or similar also desk mike
for FT101Z. V Sayer, 10 St Davids Road, Locks
Heath, Southampton. Tel: Locksheath 84340
 Valves W61 or equiv's 7H7 W143 W148 to fix BRT
400 Rx. Also wanted manual or any info. For
Gertsch FM3 freq meter. Call Ed G8FAX evenings
on Rayleigh (0268) 770716
 Realistic PRO -47 UHFNHF (patrolman
receiver) with or without crystals. Also cheap JIL
SX200 or 200N. Mr J Bidgood, 255 Chamberlayne
Rd, Eastleigh, Hants S05 5HX

FREE CLASSIFIED AD ORDER FORM

Send to: Radio & Electronics World Classified AdsSovereign House  Brentwood  Essex  CM14 4SE

Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate
sheets for second and subsequent ads

For Sale  Wanted
USE BLOCK CAPITALS (One word per box)
To avoid mistakes please write clearly and punctuate your ad

Name/Address
Postcode/Telephan e

USE SEPARATE SHEET FOR MORE WORDS

Ensure that you have included your name and address, and/or telephone number

CONDITIONS: Your ad will be published in the first available issue. We will not accept trade advertisements.
We reserve the right to exclude any advertisement.
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Elecrroniq,

CHESHIRE

DW ELECTRONICS G3 XCF
Amateur Radio Supplies
71 Victoria Rd, Widnes

Tel: 031-420 2339
Open Mon -Sat 9.30-6 (closed Thurs) Sun 9.30-12

We supply Yaesu, ICOM. Tonna. Jaybeam,
Microwave Modules, Datongs etc

KENT

AMTRONICS (TOP/BRIDGE) G4 SYZ
THE AMATEUR RADIO SPECIALISTS IN KENT

T S AMATEUR RADIO
from AMTRONICS

B Tollgate Buildings
Hadlow Road. Tonbodge Kent

Tel (0732) 361850
FDIC, AZDEN, YAESU, JAYBEAM,

FORTOP, DATONG, etc.

Thanet
Electronics

95 Mortimer St, Herne Bay
Tel: 02273-69464

Open: Mon, Tues, Wed 9-5
Thurs 9-I, Fri, Sat 9-5.30

All mail order & service enquiries to head office, 143 Reculver
Rd, Tel: 02273-63859

licom I

LONDON

BONEX LTD
RF component specialists Toko

coil & Inductors
102 Churchfield Road

London W3 6DH
Tel: 01 992 7748

NORFOLK

Eastern Communications

MON-FRI 9.30.5.30
SAT 9.30-5.00

31 Cattle Market Street

NOR 141CH

(0603) 667189 El
MAIL ORDER A(TESS BARCLAYCARD

Imam!

COUNTY GUIDES
FROM ONLY £13.16 PER MONTH

Take advantage of this
simple, economical and
rewarding method of
advertising by filling in the
form below.

Agents Wanted To Sell Computer Software for
most Computers. We now have the Dialog
Electronics Part 1 in stock. Also have in stock
Pools Winner and Coursewinner. We can supply
Business software, games and Computer ad on's.
Phone (0288) 4179 up to 9pm most nights for
your free list and details about our agents.

Complete, full-size sets, any published service
sheets £2 +large SAE - except CTV's/Music
Centres from £3 + large SAE.
Manuals from 1930 to latest. Quotations, free 50p
magazine, price lists. unique technical
publications, for large SAE.
Repair data/circs almost any named TV/CVR, £9.50
by return.

TISREW
76 Church Street, La rkhall, Lanarkshire ML9 1HE

Phone: 0698 883334

BILLINGTON VALVES
Send 35p for our July 84 catalogue, including a huge range
of top quality, valves and bases. or SAE for quotation.

We purchase valves, any quantity, vintage on modern, very
high prices paid for PX25. DA30 valves.

Blllington Valves, Irwin Drive, Horsham RH12 INL
(Mail order only)

BCNU
AT THE SUSSEX MOBILE RALLY
10.30 to 5.00pm on SUNDAY 15th JULY 1984. Brighton
Raceground, Racehill, BRIGHTON. It's the winner for
Radio Amateurs! Free car parking and many
attractions for the whole family. Usual trade stands. All
under cover.

RTTY SOFTWARE
CBM64, VIC20, ATOM, DRAGON 32/64, TANDY

COLOR COMPUTER
Advanced machine code programs with split-screen type -
ahead operation, any baud rate, saveable memories etc.

AMTOR
Superb full -feature system for Dragon 32/64 at one
third the cost of current alternatives.

MORSE DECODER & SENDER
MORSE TUTOR: BASICODE KIT

Available for Dragon 32/64. Large SAE for software/
hardware details.

Grosvenor Software (REW)
22 Grosvenor Road, Seaford, Sussex

Tel: (0323) 893378

Radio&.
Electronic,o,,s,

COUNTY

You can be assured that readers know

where they can go in your area to purchase

RATES

BOXES ad sizes
20mm x 59mm single
40mm x 59mm double

GUIDE Total Ad space
prepayment single
rates double

3 issues
£47.00
£94.00

6 issues
£88.00

£176.00

12 issues
£158.00
£316.00

COUNTY GUIDE ORDER FORM

TO: Radio & Electronics World  Sovereign House  Brentwood  Essex
CM14 4SE England (0277) 219876

print your copy here

NUMBER OF INSERTIONS REQUIRED
Single County Guide 3 £47.00....D 6 £88.00 .D 12 £158.00....E
Double County Guide 3 £94.00. El 6 £176.00 .E 12 £316.00....0

Cheques should be made payable to Radio and
PAYMENT ENCLOSED Electronics World. Overseas payments by

International Money Order

Conditions - Payment must be sent with order form. No copy changes allowed. Ads accepted subject to our
standard conditions, available on request.

Registered No 2307667 (England)
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CATALOGUE OF ALLSORTS
Electronic, telephones, new BT sockets, burglar
alarm equipment etc
Send 40p and SAE to:

CABELEC
14 Tlllman Close, Greenleys,

Milton Keynes MK12 6AQ. Dept REW.

THE VINTAGE WIRELESS
COMPANY
1914 - 1960

Radios, amplifiers, service sheets, valves, vintage
components, books new & used, repairs &
restorations, mail order only.

Tudor House
Cossham Street, Mango:stifleid,

Bristol BS1 7 3171
0272.565472

RADIO CANADA
Peking, Australia, voice of America. A Vega 206 (6x
SW/MW/LW). Pulls these and dozens more. £23.45.
Year's guarantee. Return dispatch.

CORRIGAN RADIOWATCH,
Building 109, Prestwick Airport KA9 2RT

Turn your surplus IC's Transistors etc into CASH.
Immediate settlement. We also welcome the
opportunity to quote for complete factory
clearance.
Contact:

Coles, Harding & Co, 103 South Brink
Wisbech, Cambs. Tel: 0945 584188

RTTY
THE EXPANDING MODE

Build your own terminal unit to interface your
micro to a receiver or transceiver.
PL1 PLL T.U. Kit £13.50
built module £18.50
FP1 Power supply & pre -filter Kit £11.25
built module £14.65

Software also available - please enquire
For full catalogue send s.a.s.e. to

Please add VAT to all prices

PNP Communications (REW)
62, Lewes Avenue, Newhaven

East Sussex BN9 95B
Telephone (0273) 514465

RESISTOR PACKS
FOR ALL PROJECTS

1/4watt carbon film resistors 5% 1 ohm to
10M E24 series. Packs of 10 each value
(1690 resistors) £10.00 Your choice of
quantities/values 125 for £1.00. VAT and
Post Free.

GORDON HALLETT
20 Bull Lane, Malden Newton,
Dorchester, Dorset DT2 080.

EUROLEC VIDEO SERVICES
01-669 2611 Telex 893819

Eurolec G
Address for correspondence only:

35 Sandy Lane South,
Wallington, Surrey SM6 9RF

We have a quantity of Phillips VCR cassettes, both new
and ex -library. Please write or phone for details

NTSC/PAL Transfers. Please write or phone for details

"-Raab&
Elecrmnicsanizeff==== World

This method of advertising is available in
multiples of a single column centimetres -
(minimum 2cms). Copy can be changed
every month.
RATES
per single column centimetre:
1 insertion £9.65, 3 - £9.15, 6 - £8.65, 12 - £7.75.

SPI AU
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I RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM

TO: Radio & Electronics World  Sovereign House
Brentwood  Essex CM14 4SE  England  (0277) 219876

PLEASE RESERVE

FOR A PERIOD OF 1

centimetres by

issue E 3 issues

I COPY enclosed  to follow El

PAYMENT ENCLOSED:

I CHARGE TO MY ACCOUNT

I COMPANY
ADDRESS

columns

6 issues El 12 issues

Cheques should be made payable to Radio
& Electronics World. Overseas payments
by International Money Order

I SIGNATURE TELEPHONE

I
I C P
Ibm  mssommo mossisommo =mom mom mi Et moo

I
I

J A CREW & CO
SPINNEY LANE, ASPLEY GUISE,

MILTON KEYNES
Tel: (0908) 583252

(Mail order only)
1000 resistors 1/4 1/2 watt £2.50; 100+
capacitors 95p, 50 electrolytics 95p; LED's
red 50p/6, yellow/green 50p/4; 50 assorted
branded transistors £1.95; 50+ diodes,
SCR's & bridge rectifiers £1.60; BC108
£8/100, panel neons £2.50/10; TIP 50 £1.20/4;
BY164 bridge 1.4A 25p; Opto-isolators
60p/5;Mains filter 5A (List £6+) £2.85; 40 pin
low profile DI L sockets 50p/2; 6 volt BI -PIN
bulbs 50p/10; 12 volt low profile relays
SPCO 5 A rating £1.25. Add £1 p&p to all
orders under £12. 44 page catalogue
packed with thousands of other bargains,
mechanical and electronic, price 50p.

4 PLASTIC BOXES £2
1. Thick black, four screw top, size 90mm by 70mm deep 26mm.
2. Thick black four screw top, size 150mm by 84mm, deep
43mm.

3. Thin white flick on top, size 81mm by 64mm, deep 26mm.
4.Thin semi -clear white top, size 81mm by 64mm, deep 64mm.

ONE OF EACH TYPE (sample) £2.00 plus PAP 30p.

ELECTRONIC MAIL ORDER

62 Bridge Wrest, Ramsboltom, Lancs. BLO 9AG.
TN: (070 682) 3036. - ACCESEYVISA

R & S Radio (G4OWY)
Amateur radio equipment bought,

sold and exchanged. List of available
items sent on request.

Telephone anytime on 0305.786930

ALOHA KEYS
Precision engineered keys for the connoisseur. Twin or Single
paddle. One of the lightest and smoothest rAovements ever.

CAVITY WAVERIETERS
For the UHFNHF operator. one wavemeter to cover 144 mhz to over
2500 mhz. Can measure rf as low as 50 mill watts with suitable meter.

COAXIAL RELAY KITS
The cavity block is pre -machined to take either BNC or N type
sockets. Two types of cavity available. Alum type for HF. Brass for
the higher frequency.
Send large SAE for more information to

PAUL SERGENT, G4ONF
6 Gurney Close, Costeeerre, Norwich 2313 OHS

Tel: (0603) 747782

Ant Products
All Saints Industrial Est

Baghill Lane, Pontefract West Yorkshire
Telephone (0977) 700949

TIGER LY9 70 Cms Antenna
New from Ant Products, a superb addition to the
range of renowned antenna, the Tiger LY9 for 70
cms. A light weight antenna with a heavy weight
signal. Offering a high 11db gain on a 58 inch
boom length. Great for vertical or horizontal
mounting. Supplied in matched pairs for the
ultimate Oscar station complete with all hardware
for mounting with elevation control. Precisely
adjustable for angle in order to get the best
performance. Also including matching unit for
circular polarisation. Right or left hand can be
chosen with equal efficiency. Last but not least
our famous two year guarantee and full back up
service.

Write now for full details
enclosing a SAE plus 25p In

stamps

This space could be yours
for as little as £23.25 per
month. Call the advertising
department now on 0277
219876, or complete the
coupon opposite.
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Radio.
Electronics ADVERTISING RATES & INFORMATION

ABC membership approved pending first audit Jan -Dec 1984

DISPLAYAD RATES series rates for consecutive insertions

depth mm x width nun ad space 1 issue 3 issues 6 issues 12 issues
61 x 90 143page £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 1/4 page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 1/2 page £305.00 £290.00 £275.00 £245.00
263 x 186 1 page £590.00 £560.00 £530.00 £475.00
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00

COLOUR AD RATES
colour rates
exclude cost

of separations
series rates for consecutive insertions

depth mm x width min ad space 1 issue 3 issues 6 issues 12 issues
128 x 186 or 263 x 90 1/2 page
297 x 210 1 page

£420.00
£810.00

£395.00
£760.00

£375.00
£730.00

£335.00
£650.00

SPECIAL POSITIONS
Covers: Outside back cover 20% extra, inside covers 10% extra
Bleed: 10% extra [Bleed area = 307 x 220]
Facing Matter: 15% extra

DEADLINES 'Dates affected by public holidays

Issue colour & mono proof ad mono no proof and small ad mono artwork on sale there
Sept 84 12Jul 84 18Jul 84 20Jul 83 9Aug 84
Oct 84 15 Aug 84* 21 Aug 84 23 Aug 84 13Sept84
Nov84 13Sep 84 19Sep 84 21 Sep 84 11 Oct 84
Dec84 11 Oct 84 17 Oct 84 19 Oct84 8 Nov84

CONDITIONS & INFORMATION
SERIES RATES
Series rates also apply when larger or additional
space to that initially booked is taken.
An ad of at least the minimum space must appear
in consecutive issues to qualify for series rates.
Previous copy will automatically be repeated if no
further copy is received.
A 'hold ad' is acceptable for maintaining your
series rate contract. This will automatically be
inserted if no further copy is received.
Display Ad and Small Ad series rate
contracts are not interchangeable.

If series rate contract is cancelled. the advertiser
will be liable to pay the unearned series discount
already taken.

COPY
Except for County Guides copy may be changed
monthly.
No additional charges for typesetting or illustra-
tions (except for colour separations).
For illustrations just send photograph or artwork.
Colour Ad rates do not include the cost of
separations.

Printed - web -offset.

PAYMENT
All single insertion ads are accepted on a pre-
payment basis only, unless an account is held.
Accounts will be opened for series rate advertisers
subject to satisfactory credit references.
Accounts are strictly net and must be settled by
publication date.

Overseas payments by International Money Order.
Commission to approved advertising agencies is
10%.

CONDMONS
10% discount if advertising in both Radio &
Electronics World and Amateur Radio. A voucher
copy will be sent to Display and Colour advertisers
only.
Ads accepted subject to our standard conditions,

FOR FURTHER INFORMATION CONTACT available on request.
Radio 8. Electronics World, Sovereign House, Brentwood. Essex CM14 4SE.
(0277) 219876
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£600 t for the receiver performance

of a £250 portable? There's

a better way!

Fitting a preamplifier to 'corn's IC 271 will degrade the dynamic performance of the
transceiver to a level very similar to that offered by a FT290 fitted with our SLNA 145sb!

Fitting our RPCB 271ub replacement front-end on the other hand will give you the
same sensitivity (to within a small fraction of a dB) as the IC 271/Icom AG20
preamp combination, but with about 20dB better spurious -free dynamic range!
The superiority of our approach will be best seen during contests and
openings, where with our board you'll be able much more easily to hear
the weak dx amongst the strong locals (assuming they have clean
signals in the first place!), instead of a bandful of unpleasant noise! It

does seem pointless to waste the excellent potential performance

of this transceiver by fitting a preamp when there's a better way
of going about it.

Incidentally, we did have a few teething problems with the
interfacing of the RPCB 271ub to the IC 271. R+ was
getting into Icom's mic preamp IC producing rather
unpleasant ssb audio on transmit. This has now
been cured, and of course where our customers

have had problems we've been happy to put
them right. We do care!

Stephen G4 SJP
P.S.

Our new TVHF 230c 2m to all 9

amateur hf bands transverter
should be available in limited
quantities at first by the time
this appears in print. See it
(and us) at the major
rallies, or give a ring
for more info.

muTek limited the rf technology company

VISA

Dept RW, Bradworthy, Holsworthy, Devon EX22 7TU (040924) 543

95



fri CAM/AVE noDuLEs LTD

NEW!
MML 144/200-S: 144 MHz 200 WATT LINEAR AMPLIFIER .0

FEATURES
* 200 watts Output Power
* Linear All Mode Operation
* Suitable for 3, 10 & 25 watt Transceivers
* Ultra Low -Noise Receive Preamp - Front

Panel Selectable
* Relative Output LED Bar Display
* Equipped with RF Vox & Manual Overide
* LED Status Lights for Power, Transmit,

Preamp on and input level

£245 inc VAT (p&p £4.50)

144 MHz HIGH PERFORMANCE RECEIVE CONVERTER: +
MMC 144/28 HP ,/,

FEATURES
* Excellent strong signal handling

characteristics
* Gasfet RF amplifier
* High level double -balanced mixer
* Harmonic -free, regulated oscillator

Input frequency range: 144-146 MHz Image rejection: 60 dB
Output frequency range; 28-30 MHz Input/output impedance: 50 ohm
Typical gain: 20 dB minimum Power requirements: 13.8V at 75mA
Noise figure: 2 dB Power connector: 5 pin DIN socket
3rd order intercept

point:
RF connectors:

+ 19 dBm (output)
Size: 110 x 60 x 31 mm (43/8 x 2% x 11/4")

S0239 or BNC,
please specify

£42.90 inc VAT (p&p £1 .25)

1296 MHz GaASFET
PREAMPLIFIER - MMG1296

This GaASFET 1296 MHz preamplifier is
constructed on highquality Teflon glass -
fibre pcb and includes a microstripline
fitter which provides excellent rejection to
mixer image frequencies and out of band
signals. It has a power gain of 15dB and a
noise figure of 1.2dB. The power
requirements are 13.8V at 35mA and the
unit is fitted with 50 ohm BNC sockets.

1295MHz. GASFET

PREAMPLIFIER

.

t44dG 95

£59.95 inc VAT (p + p £1.25)

MMC50/28S - 6M CONVERTER
This new Converter has switched oscillators to provide
coverage of 50-54 MHz on a 28-30 MHz receiver.
The design utilises MOSFETS in the RF amplifier and
mixer stages, and the local oscillator is regulator
controlled.
INPUT RANGES: 50-52 MHz OUTPUT RANGE: 28-30 MHz

52-54 MHz
OVERALL GAIN: 30dB NOISE FIGURE 2 5dB

£34.90 inc VAT (p + p £1.25)

OUR ENTIRE RANGE OF PRODUCTS WILL BE EXHIBITED AND ON SALE AT MOST OF THE
1984 MOBILE RALLIES BY OUR OWN SALES TEAM, COME AND TAKE A CLOSER LOOK

ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (INCLUDING PA TRANSISTORS)

VISA

WELCOME

MICROWAVE MODU LES (REW)
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND

Telephone: 051.523 4011 Telex: 628608 MICRO G
CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST

HOURS:
MONDAY -FRIDAY
9-12.30, 1-5.00

E. & 0 E


